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��� ,QWURGXFWLRQ���������������������������������������������������������������������������������������� ���
��� %DFNJURXQG��������������������������������������������������������������������������������� ���
��� 2WKHU�*XLGHVWDU�,QLWLDWLYHV ������������������������������������������������������� ���
��� (YDOXDWLRQ�3URFHVV�DQG�0HWKRGRORJ\������������������������������������� ���
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��� 2YHUYLHZ������������������������������������������������������������������������������������� ���
��� )XQFWLRQDO�&KDUDFWHULVWLFV��������������������������������������������������������� ���
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��� (OHFWURQLF�6LJQV�DQG�0RQLWRUV�������������������������������������������������� ����
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([HFXWLYH�6XPPDU\

n %DFNJURXQG�DQG�2EMHFWLYHV

7KH�7UDYOLQN�2SHUDWLRQDO�7HVW�GHPRQVWUDWHG�WKH�XVH�RI�$XWRPDWLF�9HKLFOH
/RFDWLRQ� �$9/���&RPSXWHU�$LGHG�'LVSDWFK� �&$'��� DQG�$XWRPDWLF�9HKL�
FOH� ,GHQWLILFDWLRQ� �$9,�� V\VWHPV� RQ�0HWURSROLWDQ�&RXQFLO� 7UDQVLW�2SHUD�
WLRQV� �0&72�� EXVHV� LQ� 0LQQHDSROLV� DQG� VXUURXQGLQJ� VXEXUEV�� DQG� WKH
GLVWULEXWLRQ�RI�UHDO�WLPH�EXV�VFKHGXOH�LQIRUPDWLRQ�DQG�WUDIILF�LQIRUPDWLRQ
WR� WUDYHOHUV� XVLQJ�$GYDQFHG� 7UDYHOHU� ,QIRUPDWLRQ� 6\VWHPV� �$7,6��� � 7KH
$7,6� QHWZRUN� FRQVLVWHG� RI� D� FRPSXWHU� RQ�OLQH� VHUYLFH� XVLQJ� YLGHRWH[W
WHUPLQDOV� DQG� SHUVRQDO� FRPSXWHUV�� “VPDUW” � NLRVNV�� HOHFWURQLF� VLJQV�� DQG
GLVSOD\�PRQLWRUV���7KH�REMHFWLYHV�RI�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW�ZHUH�WR
LPSURYH�WUDQVLW�IOHHW�PDQDJHPHQW��LPSURYH�WKH�WLPHOLQHVV�DQG�DFFXUDF\�RI
WUDYHO�LQIRUPDWLRQ��DQG�HQFRXUDJH�WUDQVLW�ULGHUVKLS���7KH�SURMHFW’V�FRUULGRU
ZDV�D�QHZO\�UHFRQVWUXFWHG�IUHHZD\�WKDW�ZDV�GHVLJQHG�WR�LQFOXGH�D�VLJQLIL�
FDQW�WUDQVLW�DQG�ULGHVKDULQJ�HOHPHQW�

(LJKW\� EXVHV� ZHUH� HTXLSSHG� ZLWK� $9/� WUDQVPLWWHUV�� � $� ZRUNVWDWLRQ� DW
0&72’V�7UDQVLW�&RQWURO�&HQWHU�SURYLGHG� WZR�ZD\� FRPPXQLFDWLRQ�ZLWK
WKHVH� ��� EXVHV�� DQG� VHQW� UHDO�WLPH� EXV� VWDWXV� LQIRUPDWLRQ� WR� D� FRPSXWHU
VHUYHU�DW�0Q�'27’V�7UDIILF�0DQDJHPHQW�&HQWHU��70&����)URP�WKH�70&�
EXV� VWDWXV� DQG� RWKHU� WUDYHO� LQIRUPDWLRQ�� VXFK� DV� UHDO�WLPH� WUDIILF� FRQGL�
WLRQV��ZDV� UHSRUWHG� WR� WKUHH� WUDYHO� LQIRUPDWLRQ� NLRVNV� ORFDWHG� LQ� GRZQ�
WRZQ�0LQQHDSROLV�� WZR�YLGHR�PRQLWRUV��DQG�IRXU�HOHFWURQLF�VLJQV� ORFDWHG
DW�SDUN�DQG�ULGH�ORWV�LQ�WKH�,�����FRUULGRU��DV�ZHOO�DV� WR�����7UDYOLQN�2Q�
OLQH� XVHUV� ZLWK� YLGHRWH[W� WHUPLQDOV� RU� SHUVRQDO� FRPSXWHUV� DW� KRPH� RU
ZRUN�

7KH�7UDYOLQN�2SHUDWLRQDO�7HVW�ZDV� WKH� SURGXFW� RI� D� SXEOLF�SULYDWH� SDUW�
QHUVKLS���7KH�SXEOLF�VHFWRU�SDUWQHUV�SURYLGHG�VXEVWDQWLDO�LQYHVWPHQW��SHU�
VRQQHO�UHVRXUFHV��DQG�WKH�DFWXDO�RSHUDWLQJ�HQYLURQPHQW�XQGHU�ZKLFK�WKH
$376�WHFKQRORJLHV�ZHUH�WHVWHG���7KH�SULYDWH�SDUWQHUV�SURYLGHG�ERWK�WHFK�
QLFDO�DVVLVWDQFH�DQG�DGGLWLRQDO�SURMHFW�IXQGLQJ�

n ,PSOHPHQWDWLRQ�&RQVWUDLQWV

6HYHUDO� REVWDFOHV� DURVH� GXULQJ� WKH� FRXUVH� RI� WKH� LPSOHPHQWDWLRQ� WKDW
DIIHFWHG�WKH�SHUIRUPDQFH�RI�WKH�RSHUDWLRQDO�WHVW���7KHVH�ZHUH�
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• /LPLWHG�IXQGLQJ�GLG�QRW�DOORZ�IXOO�GHSOR\PHQW�DQG�FXVWRPL]DWLRQ�LQ
WKH�DFWXDO�RSHUDWLQJ�HQYLURQPHQW�� �$�WRWDO�RI�RQO\����EXVHV� �RXW�RI�D
IOHHW� RI� ����� ZHUH� HTXLSSHG� ZLWK� $9/� WHFKQRORJ\�� � 7KXV�� UHDO�WLPH
LQIRUPDWLRQ�ZDV� QRW� DYDLODEOH� WR� WKH� SXEOLF� IRU�PDQ\� EXV� WULSV�� HYHQ
ZLWKLQ� WKH� VLQJOH� FRUULGRU� ZKHUH� WKH� $9/� EXVHV� ZHUH� RSHUDWHG�� � ,Q
DGGLWLRQ�� WKH� ODFN� RI� DQ� DXWRPDWHG� LQWHUIDFH� ZLWK� WKH� 0&72ªV
VFKHGXOLQJ� V\VWHP� UHVXOWHG� LQ�GLVUXSWLRQV� WR�$7,6� VHUYLFHV�ZKHQ� EXV
VFKHGXOHV�FKDQJHG�

• &XWEDFNV�LQ�WKH�WUDQVLW�RSHUDWRU’V�VHUYLFH�DQG�SHUVRQQHO�� � -XVW�DV� WKH
7UDYOLQN�WHFKQRORJLHV�ZHUH�FRPLQJ�RQ�OLQH��0&72�FXW�VHUYLFH�E\�DERXW
RQH�WKLUG� LQ� WKH�WHVW�FRUULGRU�GXH� WR�EXGJHW�FRQVWUDLQWV�� �$OVR��0&72
KDG�RULJLQDOO\�SODQQHG�WR�KLUH�D�VWDII�SHUVRQ�ZKR�ZRXOG�KDYH�RSHUDWHG
WKH�7UDYOLQN�ZRUNVWDWLRQ�LQ�LWV�FRQWURO�FHQWHU��EXW�ZDV�XQDEOH�WR�GR�VR
GXH�WR�EXGJHW�FRQVWUDLQWV�

• $�WKUHH�ZHHN�EXV�VWULNH���0&72�EXV�GULYHUV�ZHUH�RQ�VWULNH�IRU�PRVW�RI
WKH�PRQWK�RI�2FWREHU�GXULQJ�WKH�RSHUDWLRQDO�WHVW�� �7KLV�UHVXOWHG�LQ�WKH
VKXW�GRZQ�RI�WUDQVLW�VHUYLFH��DQG��WKHUHIRUH��WKH�7UDYOLQN�V\VWHP�FRXOG
QRW�UHSRUW�RQ�EXVHV���7KH�VWULNH�DOVR�KDG�D�QHJDWLYH�LPSDFW�RQ�ULGHUVKLS
IRU�VHYHUDO�PRQWKV�DIWHU�LWV�FRQFOXVLRQ�

• 2QH�\HDU� WLPH� OLPLW�� � 7KH� 7UDYOLQN�2SHUDWLRQDO� 7HVW�ZDV� IXQGHG� IRU
RQH�\HDU�DV�D�GHPRQVWUDWLRQ�SURMHFW���7KLV�WLPH�OLPLW�HVWDEOLVKHG�DQ�HQG
GDWH�WR�WKH�V\VWHPV�LPSOHPHQWHG���6LQFH�WKLV�ZDV�D�WHVW�V\VWHP��LW�ZDV
QRW�FRQILJXUHG�ZLWK�DOO�RI�WKH�IHDWXUHV�RI�D�SHUPDQHQW�V\VWHP�

• 6HUYLFH�SURYLGHG�LQ�RQO\�RQH�FRUULGRU�� �$V�DQ�RSHUDWLRQDO� WHVW��7UDY�
OLQN� VHUYHG� RQO\� RQH� FRUULGRU�� WKXV� OLPLWLQJ� WKH� YDULHW\� RI� RSHUDWLQJ
VFHQDULRV�XQGHU�ZKLFK�LW�ZDV�WHVWHG�

7KHVH� REVWDFOHV� WR� LPSOHPHQWDWLRQ� SUHYHQWHG� WKH� 7UDYOLQN� SURMHFW� IURP
GHPRQVWUDWLQJ� LWV� IXOO� SRWHQWLDO�� � +RZHYHU�� LQ� VSLWH� RI� WKHVH� REVWDFOHV�
7UDYOLQN�GLG�PHHW�PDQ\�RI�WKH�SURMHFW’V�REMHFWLYHV���7KH�IROORZLQJ�VHFWLRQ
RXWOLQHV�WKHVH�REMHFWLYHV�DQG�GHVFULEHV�WKH�H[WHQW�WR�ZKLFK�WKH\�ZHUH�PHW
WKURXJK�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW�

n )LQGLQJV

,PSURYHG�&XVWRPHU�,QIRUPDWLRQ

7UDYOLQN�PDGH�VWULGHV�WRZDUG�LPSURYLQJ�FXVWRPHU�LQIRUPDWLRQ���&XVWRPHUV
KDG� WKUHH� QHZ� VRXUFHV� RI� WUDQVLW� LQIRUPDWLRQ�� � WUDYHO� LQIRUPDWLRQ� NLRVNV�
HOHFWURQLF� VLJQV�DQG�PRQLWRUV�� DQG� WKH�7UDYOLQN�2Q�OLQH� FRPSXWHU� VHUYLFH�
7R�VRPH�H[WHQW��7UDYOLQN�DOVR�LPSURYHG�WKH�TXDOLW\�DQG�WLPHOLQHV�RI�WUDQVLW
LQIRUPDWLRQ�E\�SURYLGLQJ� UHDO�WLPH� WUDQVLW� LQIRUPDWLRQ�� �+RZHYHU�� ODUJHO\
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GXH�WR�WKH�REVWDFOHV�PHQWLRQHG�DERYH��XVDJH�LQGLFDWRUV�VXJJHVW�WKDW�NLRVNV
ZHUH�XVHG�PRGHUDWHO\�� WKH�HOHFWURQLF� VLJQV� DQG�PRQLWRUV� DW�SDUN�DQG�ULGH
ORWV� ZHUH� QRW� UHIHUUHG� WR� H[WHQVLYHO\�� DQG� 7UDYOLQN� 2Q�OLQH� VHUYLFH� XVH
GHFOLQHG�GXULQJ�WKH����PRQWK�RSHUDWLRQDO�WHVW�

,PSURYHG�6DIHW\�DQG�6HFXULW\

7KH� $9/� V\VWHP� RIIHUV� VLJQLILFDQW� VDIHW\� EHQHILWV� WR� D� WUDQVLW� V\VWHP�
.QRZOHGJH�RI� WKH�H[DFW� ORFDWLRQ�RI�HDFK�YHKLFOH�DW�DQ\� WLPH� LV�H[WUHPHO\
YDOXDEOH�LQ�HPHUJHQF\�VLWXDWLRQV�� LQFOXGLQJ�YHKLFOH�EUHDNGRZQV��PHGLFDO
HPHUJHQFLHV��DQG�FULPHV���:KHQ�VXFK�LQFLGHQWV�RFFXU��WKH�$9/�V\VWHP�FDQ
SURYH�LQGLVSHQVDEOH�LQ�UHVROYLQJ�WKH�VLWXDWLRQ�

$Q� LQFLGHQW�RFFXUUHG�RQ�DQ�$9/�HTXLSSHG�EXV�ZKLFK�GHPRQVWUDWHG� WKH
SRWHQWLDO�RI� WKLV� WHFKQRORJ\� WR� LPSURYH� VDIHW\�DQG�VHFXULW\�� � ,Q� WKLV� LQFL�
GHQW�� WKH� 0&72� 7UDQVLW� &RQWURO� &HQWHU� �7&&�� UHFHLYHG� D� VLOHQW� DODUP
IURP�D�EXV�LQGLFDWLQJ�D�SUREOHP�� �7KH�7&&�VXSHUYLVRUV�UHDOL]HG�WKDW�WKLV
EXV�ZDV�DQ�$9/�HTXLSSHG�EXV�DQG�XVHG�WKH�$9/�PDS�WR�ORFDWH�WKH�EXV’
DFWXDO�ORFDWLRQ���7KLV�LQIRUPDWLRQ�ZDV�SDVVHG�RQ�WR�WKH�0&72�SROLFH���7KH
SROLFH� UHVSRQGHG� DQG� PHW� WKH� EXV�� � $� PDQ� RQ� WKH� EXV� ZDV� YHUEDOO\
WKUHDWHQLQJ� WKH� GULYHU�� � 7KH� SROLFH� DUUHVWHG� WKH� SDVVHQJHU� EHIRUH� KLV
WKUHDWV� HVFDODWHG� WR� DQ� DVVDXOW�� � ,I� WKLV� VLWXDWLRQ� KDG� RFFXUUHG� RQ� D� QRQ�
$9/�HTXLSSHG�EXV��WKH�7&&�ZRXOG�KDYH�KDG�WR�GLUHFW�WKH�SROLFH�WR�EHJLQ
ORRNLQJ�IRU�WKH�EXV�EDVHG�RQ�LWV�VFKHGXOHG��UDWKHU�WKDQ�DFWXDO��ORFDWLRQ���$V
D� UHVXOW�� SUHFLRXV� WLPH�ZRXOG�KDYH� EHHQ� ORVW�� DQG� WKH� RXWFRPH�PD\�QRW
KDYH�EHHQ�DV�IDYRUDEOH�

([SDQGHG�$GYDQFHG�3XEOLF�7UDQVSRUWDWLRQ�6\VWHPV��$376�
6\VWHP�'HVLJQ�DQG�,QWHJUDWLRQ

7KH�7UDYOLQN�SURMHFW�ZDV�WKH�ILUVW�RSHUDWLRQDO�WHVW�WKDW�FRPELQHG�WKH�WZR
$GYDQFHG�3XEOLF�7UDQVSRUWDWLRQ�6\VWHPV� �$376�� WHFKQRORJLHV��$9/�DQG
$7,6�� WR� SURYLGH� UHDO�WLPH� EXV� LQIRUPDWLRQ� WR� SDVVHQJHUV� DQG� WUDQVLW
PDQDJHUV�� �7KH�7UDYOLQN�SURMHFW�FOHDUO\�DGYDQFHG�WKH�NQRZOHGJH�EDVH�RI
WUDQVSRUWDWLRQ�SURIHVVLRQDOV�FRQFHUQHG�ZLWK�$376�LQQRYDWLRQV�

,PSURYHG�7UDQVLW�2SHUDWLRQV

%DVHG�RQ� WKHLU� H[SHULHQFH�ZLWK�7UDYOLQN�� WKH� WUDQVLW�PDQDJHUV� UHFRJQL]H
KRZ�VHUYLFH� UHOLDELOLW\�FRXOG�EH� LPSURYHG� LI�DQ�$9/�V\VWHP�ZHUH�SXW� LQ
SODFH�DQG�XVHG�WR� LWV� IXOOHVW�FDSDELOLWLHV��DOORZLQJ�WKHP�WR�EHWWHU�PRQLWRU
RSHUDWRU�SHUIRUPDQFH�DQG�WR�NHHS�VHUYLFH�PRYLQJ���7KH�2SHUDWLRQDO�7HVW
DOVR�GHPRQVWUDWHG�KRZ�7UDYOLQN�FRXOG�FROOHFW�VFKHGXOH�DGKHUHQFH�GDWD�LQ
D�PXFK�PRUH�HIILFLHQW�PDQQHU�WKDQ�GRHV�WKH�FXUUHQW�PDQXDO�SURFHGXUH�
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,PSURYHG�0DQDJHPHQW�,QIRUPDWLRQ

%HFDXVH�WKLV�ZDV�DQ�RSHUDWLRQDO�WHVW�IXQGHG�RQO\�IRU�RQH�\HDU�DQG�OLPLWHG
WR� D� VLQJOH� VHUYLFH� FRUULGRU�� WKH� FXVWRPL]HG� GHYHORSPHQW� RI� D
FRPSUHKHQVLYH� DQG� XVHIXO� PDQDJHPHQW� LQIRUPDWLRQ� V\VWHP� XVLQJ� WKH
$9/�V\VWHP�ZDV�QRW�IHDVLEOH�

2EVHUYHG�$376�7HFKQRORJLHV�XQGHU�$FWXDO�2SHUDWLQJ�&RQGLWLRQV

7KH�7UDYOLQN�2SHUDWLRQDO�7HVW�FOHDUO\�GHPRQVWUDWHG�KRZ�WZR�$376�WHFK�
QRORJLHV��$9/�DQG�$7,6��SHUIRUP�WRJHWKHU�XQGHU�DFWXDO�RSHUDWLQJ�FRQGL�
WLRQV���7KH�$9/�DQG�$7,6�WHFKQRORJLHV�ZHUH�OLQNHG�WR�SURYLGH�LQIRUPDWLRQ
WR� GDLO\� FRPPXWHUV� DERXW� WKH� ORFDWLRQ� DQG� VWDWXV� RI� WKH� EXVHV� WKH\
SODQQHG�WR�ERDUG��DORQJ�ZLWK�UHDO�WLPH�WUDIILF�FRQGLWLRQV�DQG�RWKHU�VWDWLF
WUDYHOHU�LQIRUPDWLRQ�

,QFUHDVHG�+29�8WLOL]DWLRQ

,W�LV�QRW�SRVVLEOH�WR�VD\�ZKHWKHU�7UDYOLQN�OHG�WR�DQ�LQFUHDVH�LQ�WUDQVLW�ULGHU�
VKLS�LQ�WKH�,�����FRUULGRU�EHFDXVH�RWKHU��VWURQJHU�LQIOXHQFHV�DIIHFWHG�WUDQ�
VLW� ULGHUVKLS�� �'XH� WR� FXWEDFNV� LQ�EXV� VHUYLFH� OHYHOV� DQG� WKH�EXV�GULYHUV’
PRQWK�ORQJ�VWULNH�GXULQJ�WKH�RSHUDWLRQDO�WHVW��QR�GHILQLWLYH�VWDWHPHQW�FDQ
EH�PDGH�DERXW�7UDYOLQN’V�LPSDFW�RQ�,�����FRUULGRU�WUDQVLW�ULGHUVKLS�RU�RQ
+29�XVH�WKHUH�DV�D�UHVXOW�RI�WKLV�SURMHFW�

n 5HFRPPHQGDWLRQV

7KH� 7UDYOLQN�2SHUDWLRQDO� 7HVW� GHPRQVWUDWHG� VRPH� XVHIXO� DVSHFWV� RI� WKH
FRPELQDWLRQ�RI�$9/�DQG�$7,6� WHFKQRORJ\�� �+RZHYHU�� WKH�ZD\� LQ�ZKLFK
WKH� SURMHFW� ZDV� LPSOHPHQWHG� LPSRVHG� OLPLWDWLRQV� RQ� WKH� DELOLW\� RI� WKH
V\VWHP� WR� DFKLHYH� LWV� IXOO� SRWHQWLDO� LQ� WHUPV� RI� H[SHFWHG� EHQHILWV�� � 7KHUH
ZDV�JHQHUDO�DJUHHPHQW�DPRQJ�WKH�SDUWQHUV�WKDW�LI�VXFK�D�V\VWHP�ZHUH�WR
EH� LPSOHPHQWHG�RQ� D�SHUPDQHQW� EDVLV� �UDWKHU� WKDQ� DV� D� RQH�\HDU� RSHUD�
WLRQDO�WHVW��WKHVH�EHQHILWV�ZRXOG�EH�UHDOL]HG�� �7KH�HYDOXDWRU�UHFRPPHQGV
WKDW� WKH� 7UDYOLQN� FRQFHSW� EH� GHSOR\HG� RQ� DQ� H[SDQGHG� EDVLV� �H�J��� DQ
HQWLUH�RSHUDWLQJ�GLYLVLRQ��JDUDJH��RU�VHUYLFH�DUHD�� LI�QRW� WKH�HQWLUH�0&72
V\VWHP��XQGHU�FRQGLWLRQV�WKDW�ZRXOG�DOORZ�IXOO�LPSOHPHQWDWLRQ���7KH�IRO�
ORZLQJ� SRLQWV� RXWOLQH� WKH� UHFRPPHQGDWLRQV� WKDW� VKRXOG� EH�PHW� IRU� DQ\
IXWXUH�LPSOHPHQWDWLRQ�RI�D�7UDYOLQN�FRQFHSW�V\VWHP�

• 7KH� WUDQVLW� RSHUDWRU� HQVXUHV� WKDW� DOO� EXVHV� RQ� URXWHV� IRU�ZKLFK�$7,6
SURYLGHV�LQIRUPDWLRQ�DUH�$9/�HTXLSSHG�
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• 7KH� EXV� URXWHV� FKRVHQ� DUH� D� GLYHUVH� VHW� RI� URXWHV�� LQFOXGLQJ� ORFDO
VHUYLFH� URXWHV� WR� DOO� W\SHV� RI� QHLJKERUKRRGV� VR� WKDW� WKH� $9/�$7,6
V\VWHP�FDQ�GHPRQVWUDWH�LWV�FDSDELOLWLHV�LQ�D�YDULHW\�RI�VLWXDWLRQV�

• 7KH�WUDQVIHU�RI�GDWD�EHWZHHQ�WKH�WUDQVLW�DXWKRULW\’V�VFKHGXOLQJ�V\VWHP
DQG� WKH�$9/�$7,6� V\VWHP� LV� VWUHDPOLQHG� VR� WKDW� GDWD� FDQ� EH� GRZQ�
ORDGHG� IURP� RQH� V\VWHP� WR� WKH� RWKHU� TXLFNO\�� UHVXOWLQJ� LQ� XVHU� LQWHU�
IDFHV�� VXFK� DV� VFUHHQV� DQG� SULQWHG� UHSRUWV�� WKDW� DUH� XSGDWHG� DQG
PHDQLQJIXO�WR�WUDQVLW�PDQDJHUV�

• $GHTXDWH� IXQGLQJ� LV� DYDLODEOH� IRU� KLULQJ� DQG� WUDLQLQJ� WKH� VWDII� QHFHV�
VDU\� IRU� RSHUDWLQJ� WKH� V\VWHP� DQG� IRU� FXVWRPL]LQJ� XVHU� LQWHUIDFHV�� VR
WKDW�WKH�LQIRUPDWLRQ�LV�XVHIXO�WR�WUDQVLW�PDQDJHUV�

• 7UDQVLW�VFKHGXOHV�DQG�UHDO�WLPH�WUDQVLW�LQIRUPDWLRQ�LV�LQWHJUDWHG�LQWR�D
PXOWLPRGDO� $7,6� VHUYLFH�� DV� LW� ZDV� LQ� WKH� 7UDYOLQN�2SHUDWLRQDO� 7HVW�
7KH� DGYDQWDJH� RI� DQ\� $7,6� VHUYLFH� LV� WKDW� WUDYHOHUV� FDQ� PDNH� ZHOO�
LQIRUPHG�GHFLVLRQV�RQ�KRZ�WR�JHW�IURP�RQH�SODFH�WR�DQRWKHU�EDVHG�RQ
FRPSOHWH�LQIRUPDWLRQ�DERXW�WKH�IXOO�UDQJH�RI�WUDQVSRUWDWLRQ�RSWLRQV�

• 7R� WKH� H[WHQW�SRVVLEOH�� WKH� WUDIILF� DQG� WUDQVLW� LQIRUPDWLRQ� VHUYLFHV� DUH
LQWHJUDWHG�ZLWK�RQH�RI� WKH�PDQ\�FRPPHUFLDO� RQ�OLQH� VHUYLFHV�� VXFK� DV
$PHULFD�2Q�OLQH��HWF�� �$V� LQGLFDWHG�E\� WKH�RQ�OLQH�XVHUV’ � UHVSRQVHV� WR
WKH�FRQMRLQW�VXUYH\��PRVW�XVHUV�DUH�ZLOOLQJ�WR�SD\�IRU�WUDIILF�DQG�WUDQVLW
LQIRUPDWLRQ�

• ,Q�DGGLWLRQ�WR�WKH�RWKHU�PHQX�FKRLFHV��WUDQVLW�WULS�SODQQLQJ�LV�D�FDSDELO�
LW\�RI� WKH�NLRVNV�DQG�FRPSXWHU�RQ�OLQH�VHUYLFH�� �7KLV�FDSDELOLW\�ZRXOG
DOORZ�XVHUV�WR�LGHQWLI\�WKHLU�FXUUHQW�ORFDWLRQ�DQG�WKHLU�GHVLUHG�ORFDWLRQ�
DQG�WKHQ�WKH�VRIWZDUH�ZRXOG�WHOO�WKHP�ZKDW�EXV�HV��WR�WDNH�WR�PDNH�WKH
WULS�

• 3DVVHQJHU�LQIRUPDWLRQ�VFUHHQ�GLVSOD\V��VXFK�DV�WKRVH�RQ�WKH�NLRVNV�DQG
WKH�FRPSXWHU�RQ�OLQH�VHUYLFH��LQFOXGH�PDSV�DQG�RWKHU�XVHIXO�JUDSKLFV�



��� ,QWURGXFWLRQ
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��� ,QWURGXFWLRQ

n ��� %DFNJURXQG

8UEDQ�7UDQVSRUWDWLRQ

7KH�7ZLQ�&LWLHV�RI�0LQQHDSROLV�DQG�6W��3DXO��OLNH�PDQ\�PDMRU�XUEDQ�FHQ�
WHUV�LQ�WKH�8�6���IDFH�JURZLQJ�WUDIILF�FRQJHVWLRQ�� �%HWZHHQ������DQG������
WKH�QXPEHU�RI�PLOHV�RI�IUHHZD\�ZLWK�VHYHUH�WUDIILF�FRQJHVWLRQ�WULSOHG�IURP
���PLOHV� WR����PLOHV�� � ,W� LV�SURMHFWHG� WKDW�ZLWKRXW� FKDQJHV� WR� WKH�SHRSOH�
FDUU\LQJ� FDSDFLW\� RI� WKH� KLJKZD\� V\VWHP�� WKH� QXPEHU� RI� VHYHUHO\� FRQ�
JHVWHG�PLOHV�ZLOO�GRXEOH�EHWZHHQ�QRZ�DQG�WKH�\HDU������

$� VWXG\� VSRQVRUHG� E\� WKH� )HGHUDO� +LJKZD\� $GPLQLVWUDWLRQ� �)+:$�
HVWLPDWHG� WKDW� DQQXDO� FRVWV� WR� UHVLGHQWV� GXH� WR� URDGZD\� FRQJHVWLRQ
DSSURDFK������PLOOLRQ�LQ�ZDVWHG�WLPH��ZDVWHG�IXHO��DQG�LQFUHDVHG�YHKLFOH
LQVXUDQFH�SUHPLXPV���7KLV�FRVW�WUDQVODWHV�WR������SHU�\HDU�IRU�HYHU\�UHVL�
GHQW�RI�WKH�7ZLQ�&LWLHV���6HYHUH�FRQJHVWLRQ�LPSHGHV�SHUVRQDO�PRELOLW\�DQG
HFRQRPLF�GHYHORSPHQW�� DV�ZHOO� DV�ZRUVHQV� DLU� TXDOLW\� DQG� LQFUHDVHV� WKH
FRQVXPSWLRQ�RI�DGGLWLRQDO�HQHUJ\�UHVRXUFHV�

7KH�UHJLRQ’V�WUDQVSRUWDWLRQ�SROLF\�PDNHUV�UHFRJQL]H�WKDW�LW�LV�QRW�SRVVLEOH
IRU�WKH�UHJLRQ�WR�EXLOG�LWV�ZD\�RXW�RI�FRQJHVWLRQ���)XQGLQJ�LV�LQVXIILFLHQW�WR
EXLOG�HQRXJK�KLJKZD\V�WR�PHHW�IXWXUH�GHPDQG���7KH�VROXWLRQ�WR�DYRLGLQJ
IXUWKHU� FRQJHVWLRQ� LV� WR� LQFUHDVH� WKH� QXPEHU� RI� SHRSOH� WKH� V\VWHP� FDQ
FDUU\�ZLWKRXW�JUHDWO\�LQFUHDVLQJ�WKH�QXPEHU�RI�SDVVHQJHU�YHKLFOHV�

,QFUHDVLQJ�WKH�XVH�RI�SXEOLF� WUDQVLW� FDQ�KHOS�UHGXFH�XUEDQ� WUDIILF�FRQJHV�
WLRQ�� �$�)+:$�VWXG\�HVWLPDWHG�WKDW� IUHHZD\�FRQJHVWLRQ�GHOD\V� LQ�PDMRU
8�6�� FLWLHV� FRXOG� EH� UHGXFHG� E\� ��� SHUFHQW� LI� LPSURYHG� SXEOLF� WUDQVLW
VHUYLFHV� FRXOG� HOLPLQDWH� RQH� LQ� ILYH� YHKLFOHV� GXULQJ� SHDN� FRPPXWLQJ
KRXUV�

5HSODFHPHQW� RI� VLQJOH�RFFXSDQW� DXWR� WUDYHO� ZLWK� EXV� WUDYHO� ZRXOG� DOVR
KHOS�UHGXFH�RYHUDOO�DLU�SROOXWDQWV�HPLWWHG�� �7KH�UHJLRQ� LV� WHVWLQJ�DOWHUQD�
WLYH�IXHO�WUDQVLW�YHKLFOHV�WKDW�ZRXOG�IXUWKHU�HQKDQFH�DLU�TXDOLW\���6LPLODUO\�
UHGXFHG�GHSHQGHQFH�RQ�WKH�SULYDWH�DXWR�ZRXOG�KHOS�VORZ�WKH�JURZWK� LQ
WKH�FRQVXPSWLRQ�RI�SHWUROHXP�DQG�KHOS�SURWHFW�DJDLQVW�IXHO�VKRUWDJHV�

8QIRUWXQDWHO\�� WKH� 7ZLQ� &LWLHV�� OLNH� PDQ\� FLWLHV�� KDYH� H[SHULHQFHG
GHFOLQHV�LQ�WUDQVLW�ULGHUVKLS�LQ�UHFHQW�GHFDGHV���)URP������WR�������KRPH�
WR�ZRUN�WULSV�YLD�SXEOLF�WUDQVLW�LQ�WKH�PHWURSROLWDQ�DUHD�GHFOLQHG�IURP�VL[
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SHUFHQW�WR�IRXU�SHUFHQW�RI�DOO�WULSV���7ULSV�E\�FDUSRROHUV�GURSSHG�IURP���
SHUFHQW�WR����SHUFHQW�

,76�DQG�$376

7UDQVLW�PXVW�EHFRPH�PRUH�XVHU�IULHQGO\�DQG�PRUH� FRPSHWLWLYH�ZLWK� VLQ�
JOH�RFFXSDQW�YHKLFOHV�E\�EHFRPLQJ�IDVWHU��PRUH�FRQYHQLHQW��DQG�VDIHU���,Q
SDUWLFXODU�� SRWHQWLDO� XVHUV� PXVW� EHFRPH� FRQYLQFHG� RI� WKHVH� TXDOLWLHV
WKURXJK�PRUH� WLPHO\� DQG�XVHIXO� LQIRUPDWLRQ�� � ,QWHOOLJHQW� 7UDQVSRUWDWLRQ
6\VWHP� �,76�� WHFKQRORJLHV�� WRJHWKHU� ZLWK� RWKHU� 7UDYHO� 'HPDQG
0DQDJHPHQW� �7'0�� VWUDWHJLHV�� KDYH� WKH� SRWHQWLDO� WR�PDNH� WUDQVLW� PRUH
DWWUDFWLYH��LQFUHDVH�ULGHUVKLS��DQG�UHGXFH�URDGZD\�FRQJHVWLRQ�

7KH� )HGHUDO� 7UDQVLW�$GPLQLVWUDWLRQ� �)7$�� KDV� GHYHORSHG� WKH�$GYDQFHG
3XEOLF�7UDQVSRUWDWLRQ�6\VWHPV��$376��3URJUDP��ZKLFK�LV�DQ�LQWHJUDO�SDUW
RI�WKH�RYHUDOO�8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ’V�,76�HIIRUW���$�PDMRU�DLP
RI�WKH�$376�3URJUDP�LV�WR�SURPRWH�UHVHDUFK�DQG�GHYHORSPHQW�RI�LQQRYD�
WLYH� DSSOLFDWLRQV� RI� DGYDQFHG� QDYLJDWLRQ�� LQIRUPDWLRQ�� DQG� FRPPXQLFD�
WLRQ� WHFKQRORJLHV�� � 7KHVH� WHFKQRORJLHV�ZRXOG� EH� GHVLJQHG� DQG� WHVWHG� WR
DFKLHYH� $376� 3URJUDP� JRDOV� GLUHFWHG� WRZDUG� HQKDQFLQJ� WKH� DELOLW\� RI
SXEOLF�WUDQVSRUWDWLRQ�V\VWHPV�WR�VDWLVI\�FXVWRPHU�QHHGV�DQG�FRQWULEXWH�WR
WKH�DFKLHYHPHQW�RI�EURDGHU�FRPPXQLW\�JRDOV�DQG�ORFDO�REMHFWLYHV�

7KH�ZLGH�DUUD\�RI�QHZ�WHFKQRORJLHV� WKDW�DUH�DYDLODEOH�SURYLGHV�D�XQLTXH
RSSRUWXQLW\� WR� GLVFRYHU� LQQRYDWLYH� DQG� XVHIXO� DSSOLFDWLRQV� LQ� SXEOLF
WUDQVSRUWDWLRQ���7KHVH�RSHUDWLRQDO�WHVWV�DQG�HYDOXDWLRQV�ZLOO�EH�WKH�SULQFL�
SDO� DFWLYLWLHV� RI� WKH�$376� 3URJUDP�� � 5HDO�ZRUOG� WHVWLQJ�ZLOO� EH� GRQH� LQ
XUEDQ� DQG� UXUDO� DUHDV� XVLQJ� WKRVH� WHFKQRORJLHV� ZKLFK� DSSHDU� WR� RIIHU
SURPLVH�DQG�UHSUHVHQW�XVHIXO�DSSOLFDWLRQV�

0DMRU� WHFKQRORJLHV� LQFOXGH� DXWRPDWHG� YHKLFOH� ORFDWLRQ� V\VWHPV�� VPDUW
FDUG� V\VWHPV�� G\QDPLF� ULGHVKDULQJ� V\VWHPV�� SDVVHQJHU� LQIRUPDWLRQ� V\V�
WHPV��KLJK�RFFXSDQF\�YHKLFOH�V\VWHPV��DQG�YHKLFOH�FRPSRQHQW�PRQLWRULQJ
V\VWHPV���7HVWV�RI�WKHVH�WHFKQRORJLHV�ZLOO�LQYROYH�MRLQW�YHQWXUHV�ZLWK�VWDWH
DQG� ORFDO� JRYHUQPHQWV�� DQG� ZKHQ� DSSURSULDWH�� XQLYHUVLWLHV� DQG� SULYDWH
YHQGRUV���7KHVH�WHVWV�PD\�UHTXLUH�WKUHH�WR�IRXU�\HDUV�WR�FRPSOHWH���RQH�WR
WZR� \HDUV� WR� GHYHORS� LPSOHPHQWDWLRQ� SODQV�� RQH� \HDU� WR� LPSOHPHQW
VHUYLFH�� DQG� RQH� \HDU� WR� HYDOXDWH� WKH� $376� DSSOLFDWLRQ� DQG� DVVRFLDWHG
LPSDFWV�

0LQQHVRWD�*XLGHVWDU�DQG�7UDYOLQN

:LWK� WKH� LQWURGXFWLRQ� RI� QHZ� ,76� WHFKQRORJLHV� DQG� ZLWK� ORFDO� QHHGV
JURZLQJ�� WKH� 0LQQHVRWD� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ� �0Q�'27�� KDV
PDGH�LW�D�WRS�SULRULW\�WR�VROYH�WKH�SUREOHP�RI�UDSLGO\�JURZLQJ�FRQJHVWLRQ
LQ�WKH�7ZLQ�&LWLHV�PHWURSROLWDQ�UHJLRQ���,Q�WKH�HDUO\�����V��D�VWUDWHJLF�SODQ
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ZDV�GHYHORSHG�WR�DGGUHVV�WKH�UHJLRQ’V�FRQJHVWLRQ�SUREOHP��SURYLGLQJ�IRU
VHYHUDO�GHPRQVWUDWLRQV�RI�QHZ� WHFKQRORJLHV�DQG�D�PDQDJHPHQW�SODQ� IRU
WKH�H[SDQGLQJ�IUHHZD\�RSHUDWLRQV�SURJUDP���,W�LQFOXGHG�WKH�H[SDQVLRQ�RI
H[LVWLQJ�WUDIILF�PDQDJHPHQW�WHFKQRORJ\�DQG�WUDYHOHU�LQIRUPDWLRQ�VHUYLFHV�
%DVHG�RQ�WKLV�SODQ��DQG�ZRUNLQJ�ZLWK�WKH�8QLYHUVLW\�RI�0LQQHVRWD�&HQWHU
IRU�7UDQVSRUWDWLRQ�6WXGLHV��0Q�'27� ODXQFKHG� WKH�0LQQHVRWD�*XLGHVWDU
SURJUDP��ZKLFK�LV�DLPHG�DW�LPSOHPHQWLQJ�,76�WHFKQRORJLHV�

8QGHU� WKH� XPEUHOOD� RI� WKH� 0LQQHVRWD� *XLGHVWDU� SURJUDP�� D� 7UDQVLW
,QQRYDWLRQV� &RPPLWWHH� ZDV� HVWDEOLVKHG� WR� GHYHORS� WKH� $376� IRU� WKH
UHJLRQ�� LQFOXGLQJ� WKH� SURMHFW�� 7UDYOLQN�� � 7UDYOLQN� LV� SDUW� RI� 0LQQHVRWD
*XLGHVWDU’V�EURDGHU�SURJUDP�WR�GHYHORS�,76�LQ�WKH�VWDWH���7KH�REMHFWLYH�RI
7UDYOLQN� ZDV� WR� RSHUDWLRQDOO\� WHVW� DQG� HYDOXDWH� $XWRPDWLF� 9HKLFOH
/RFDWLRQ� �$9/��� &RPSXWHU�$LGHG� 'LVSDWFK� �&$'��� DQG� $XWRPDWLF
9HKLFOH� ,GHQWLILFDWLRQ� �$9,�� 6\VWHPV� RQ� 0HWURSROLWDQ� &RXQFLO� 7UDQVLW
2SHUDWLRQV��0&72��EXVHV�LQ�0LQQHDSROLV�DQG�VXUURXQGLQJ�VXEXUEV��DQG
GLVWULEXWH� UHDO�WLPH� WUDQVLW� DQG� WUDIILF� LQIRUPDWLRQ� WR� WUDYHOHUV� XVLQJ
$GYDQFHG�7UDYHOHU�,QIRUPDWLRQ�6\VWHPV��$7,6����7KH�SXUSRVH�ZDV�WR�LP�
SURYH� WUDQVLW� IOHHW�PDQDJHPHQW�� LPSURYH� WKH� WLPHOLQHVV� DQG� DFFXUDF\� RI
WUDYHO�LQIRUPDWLRQ��DQG�HQFRXUDJH�WUDQVLW�ULGHUVKLS�

n ��� 2WKHU�*XLGHVWDU�,QLWLDWLYHV

,Q� DGGLWLRQ� WR� 7UDYOLQN�� WKH� *XLGHVWDU� RIILFH� RI� 0Q�'27� LV� GHYHORSLQJ
DQG� LPSOHPHQWLQJ� VHYHUDO� RWKHU� ,76� SURMHFWV� WR� UHGXFH� FRQJHVWLRQ�
HQKDQFH�PRELOLW\�� LPSURYH� DLU� TXDOLW\�� DQG�PDNH� WUDQVSRUWDWLRQ� V\VWHPV
LQ�WKH�VWDWH�VDIHU���7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�WKHVH�SURMHFWV�

*HQHVLV

*HQHVLV� LV� D� WUDYHOHU� LQIRUPDWLRQ� SURMHFW� WKDW� SURYLGHG� UHDO�WLPH� WUDYHO
GDWD�YLD�SHUVRQDO�FRPPXQLFDWLRQV�GHYLFHV���,Q�D�SLORW�WHVW��WUDIILF�DFFLGHQWV
DQG� LQFLGHQWV�� URDG� FRQGLWLRQ� LQIRUPDWLRQ�� DQG� FRQVWUXFWLRQ� DQG� GHWRXU
LQIRUPDWLRQ�ZHUH�WUDQVPLWWHG�WR�D�“ WHVW�PDUNHW” �RI�����PRWRULVWV�HTXLSSHG
ZLWK� DOSKD�QXPHULF�SDJHUV�� DQG���� HTXLSSHG�ZLWK�$SSOH�1HZWRQV�ZLWK
SDJLQJ� FDUGV�� � 7KLV� SURMHFW� KDV� EHHQ� FRPSOHWHG� DQG� HYDOXDWLRQ� LV� SUR�
FHHGLQJ�� � 7UDQVSRUWDWLRQ� RIILFLDOV� IRU� WKH� ����� 2O\PSLFV� LQ� $WODQWD� DUH
XVLQJ�*HQHVLV�DV�D�PRGHO�IRU�SURYLGLQJ�WUDIILF�LQIRUPDWLRQ�YLD�SDJHUV�

7ULORJ\

7ULORJ\� ZLOO� WHVW� LQ�YHKLFOH� GHYLFHV� IRU� SURYLGLQJ� UHDO� WLPH� WUDIILF� DQG
WUDYHO� LQIRUPDWLRQ� WR� WUDYHOHUV�� � 8VHU� GHYLFHV�� LQFOXGLQJ� VFUHHQV� ZLWK
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PDSSLQJ�RI� LQFLGHQWV��ZLOO� SURYLGH� URXWH�VSHFLILF� DGYLVRULHV� RQ� KLJKZD\
FRQGLWLRQV�LQ�WKH�7ZLQ�&LWLHV�PHWURSROLWDQ�DUHD���8VHU�DVVHVVPHQWV�ZLOO�EH
FRQGXFWHG�WR�DVFHUWDLQ�WKH�UHOHYDQFH�DQG�XVDELOLW\�RI�WKH�LQIRUPDWLRQ�SUR�
YLGHG�

6W��3DXO�$GYDQFHG�3DUNLQJ�,QIRUPDWLRQ�6\VWHP

7KLV� 3DUNLQJ� ,QIRUPDWLRQ� 6\VWHP� LV� GHVLJQHG� WR� SURYLGH�PRWRULVWV� ZLWK
DFFXUDWH� UHDO�WLPH� LQIRUPDWLRQ� DERXW� WKH� DYDLODELOLW\� RI� VSDFH� LQ� SDUNLQJ
IDFLOLWLHV�� DV�ZHOO� DV� GLUHFWLRQV� WR� IDFLOLWLHV�ZLWK� VSDFH� E\�PHDQV� RI� DXWR�
PDWHG�VLJQV���7KH�V\VWHP�EHFDPH�RSHUDWLRQDO�LQ�HDUO\������

3RUWDEOH�7UDIILF�0DQDJHPHQW�6\VWHP��3706�

3706� DGDSWV� WR� YDULRXV� ORFDWLRQV� WR� LPSURYH� WUDIILF� WR� DQG� IURP�PDMRU
HYHQWV���7KH�V\VWHP�XVHV�PDFKLQH�YLVLRQ�DQG�RWKHU�GHWHFWLRQ�WHFKQRORJLHV
IRU� WUDIILF�PDQDJHPHQW�� LQFOXGLQJ�SRUWDEOH�FKDQJHDEOH�PHVVDJH�VLJQV� IRU
WUDYHOHUV�� � 7HVWV�KDYH�EHHQ� FRQGXFWHG� DW� WKH� IROORZLQJ�7ZLQ�&LWLHV� VLWHV�
WKH�1DWLRQDO� %ODLQH� 6SRUWV�&HQWHU�� %XQNHU�+LOOV�*ROI�&RXUVH��0LQQHVRWD
6WDWH�)DLU��DQG�5RVHGDOH�6KRSSLQJ�&HQWHU���7KH�3706�SURMHFW�LV�QRZ�EHLQJ
WHVWHG�IRU�XVH�LQ�FRQVWUXFWLRQ�]RQHV�

6W��3DXO�,QFLGHQW�0DQDJHPHQW��',9(57�

7KH� 6W�� 3DXO� ,QFLGHQW� 0DQDJHPHQW� SURJUDP�� ',9(57�� SURYLGHV� WUDIILF
JXLGDQFH� DQG� FRQWURO� GXULQJ� IUHHZD\� LQFLGHQWV� E\� FRRUGLQDWLQJ� WUDIILF
DORQJ�GHVLJQDWHG�FLW\� VWUHHWV�� � ,QVWHDG�RI� HQWHULQJ� WKH� FLW\’V� FHQWUDO�EXVL�
QHVV� GLVWULFW� UDQGRPO\�� GLYHUWHG� WUDIILF� LV� DFFRPPRGDWHG� LQ� D� SODQQHG
IDVKLRQ�

/LJKW�'HWHFWLRQ�DQG�5DQJLQJ��/,'$5�

/,'$5� LV� D� ODVHU�EDVHG� VFDQQLQJ� V\VWHP� WKDW�PRQLWRUV� WKH�PLJUDWLRQ� RI
DHURVRO�SOXPHV���7KH�REMHFWLYHV�RI�WKLV�SURMHFW�DUH�WR�DVVHVV�WKH�XVHIXOQHVV
RI�/,'$5�WHFKQRORJ\�DV�DQ�DLU�TXDOLW\�PRQLWRULQJ�WRRO��DQG�WR�DVVHVV� WKH
LPSDFW�RI�WKH�3RUWDEOH�7UDIILF�0DQDJHPHQW�6\VWHP��DERYH��RQ�DLU�TXDOLW\�

,QWHJUDWHG�&RUULGRU�7UDIILF�0DQDJHPHQW��,&70�

,&70�ZLOO�GHPRQVWUDWH�PRUH�HIILFLHQW�FRUULGRU�WUDQVSRUWDWLRQ�PRYHPHQW�
2EMHFWLYHV�RI�WKH�SURMHFW�DUH�WR�LPSOHPHQW�D�FRUULGRU�ZLGH�DGDSWLYH�WUDIILF
FRQWURO�V\VWHP��GHPRQVWUDWH�DQ�LQWHU�MXULVGLFWLRQDO�DSSURDFK�WR�PDQDJLQJ
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DQG�RSHUDWLQJ�WKH�FRUULGRU��XVH�DGYDQFHG�WHFKQRORJLHV��DQG�SURYLGH�FRP�
SUHKHQVLYH�PRWRULVW� LQIRUPDWLRQ�VHUYLFHV�� � ,&70�0RGXOHV�,�DQG� ,,�EHJDQ
RSHUDWLRQDO�WHVWLQJ�LQ�WKH�IDOO�RI������

$GDSWLYH�8UEDQ�6LJQDO�&RQWURO�DQG�,QWHJUDWLRQ��$86&,�

$GDSWLYH� 8UEDQ� 6LJQDO� &RQWURO� DQG� ,QWHJUDWLRQ� VHHNV� WR� LPSOHPHQW� DQ
DGDSWLYH� VLJQDO� WLPLQJ� SODQ� JHQHUDWLRQ� DOJRULWKP� IRU� DQ� H[LVWLQJ� WUDIILF
FRQWURO� V\VWHP� LQ� 0LQQHDSROLV�� ZKLOH� LQWHJUDWLQJ� ZLWK� UDPS� PHWHUV� RQ
,�����DQG�,����LQ�WKH�GRZQWRZQ�FHQWUDO�EXVLQHVV�GLVWULFW�

6PDUW'$576

6PDUW'$576� LV� D� WKUHH�SKDVH� RSHUDWLRQDO� WHVW� GHVLJQHG� WR� PHDVXUH� WKH
EHQHILWV� RI� D� FRPELQDWLRQ� RI� DGYDQFHG� WHFKQRORJLHV�ZLWKLQ� D� SDUDWUDQVLW
HQYLURQPHQW�SURYLGHG�E\�'DNRWD�$UHD�5HVRXUFHV�DQG�7UDQVSRUWDWLRQ�IRU
6HQLRUV� �'$576��� D� ���YHKLFOH�� GHPDQG�UHVSRQVLYH� WUDQVLW� V\VWHP� WKDW
SURYLGHV� VHUYLFH� WR� WKH� HOGHUO\� DQG� SHRSOH� ZLWK� GLVDELOLWLHV� LQ� 'DNRWD
&RXQW\�� �$SSOLFDWLRQ�RI� WKHVH� WHFKQRORJLHV� IRFXVHV�RQ� LPSURYHG� UHVSRQ�
VLYHQHVV�� HQKDQFHG� FXVWRPHU�IRFXVHG� VHUYLFH�� LQFUHDVHG� FDSDFLW\�� LQ�
FUHDVHG� FRVW� HIIHFWLYHQHVV�� HQKDQFHG� FRRUGLQDWLRQ� ZLWK� RWKHU� SURYLGHUV�
DQG�DQ�HQKDQFHG�DELOLW\�WR�VDWLVI\�$'$�UHTXLUHPHQWV�

$GYDQFHG�5XUDO�7UDQVSRUWDWLRQ�,QIRUPDWLRQ�&RRUGLQDWLRQ
�$57,&�

$57,&� ZLOO� WHVW� DQG� HYDOXDWH� FRPPXQLFDWLRQ� V\VWHPV� RI� VHYHUDO� SXEOLF
DJHQFLHV� �WUDQVSRUWDWLRQ�� VWDWH� SDWURO�� DQG� WUDQVLW�� WKURXJK� WKH� HVWDEOLVK�
PHQW� RI� D� FHQWUDOL]HG� GLVSDWFKLQJ� VLWH�� � ,WV� JRDO� LV� WR� LPSURYH� UHVSRQVH
WLPH�IRU�DFFLGHQW�DQG�URDG�FRQGLWLRQ�HPHUJHQFLHV�E\�SURYLGLQJ�UHDO�WLPH
YHKLFOH�VWDWXV�DQG�VFKHGXOH�LQIRUPDWLRQ���,QIRUPDWLRQ�ZLOO�EH�SURYLGHG�WR
ERWK� WKH� WUDQVSRUWDWLRQ� DJHQFLHV� DQG� WKH� WUDYHOLQJ� SXEOLF� E\� PHDQV� RI
FRRUGLQDWHG�FXVWRPHU�LQIRUPDWLRQ�VHUYLFHV�

)LHOG�7HVW�RI�1RQ�LQWUXVLYH�7UDIILF�'HWHFWLRQ�7HFKQRORJLHV

7KLV�SURMHFW�ZLOO�WHVW�DOWHUQDWLYH�WUDIILF�GHWHFWLRQ�WHFKQRORJLHV�XQGHU�FKDO�
OHQJLQJ�XUEDQ�FRQGLWLRQV���3ODQQHG�DFWLYLWLHV�KDYH�EHHQ�FRPSOHWHG��LQFOXG�
LQJ�WKH�FRQWUDFWLQJ�SURFHVV�ZLWK�SULYDWH�YHQGRUV��GHVLJQ�DQG� LQVWDOODWLRQ
RI� D� ,�����3HQQ� $YHQXH� WHVW� IDFLOLW\�� 7DVN�,� “ WHFKQRORJ\� LGHQWLILFDWLRQ�”
DQG�D�UHSRUW���7DVN�,,�ILHOG�GHSOR\PHQW�UHYLHZ�WHVWLQJ�LV�RQJRLQJ�
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3RODULV

7KH� JRDO� RI� WKH� 3RODULV� SURMHFW� LV� WR� GHYHORS� D�0LQQHVRWD� 6WDWHZLGH� ,76
$UFKLWHFWXUH� DV� D� WDLORUHG� YHUVLRQ� RI� WKH� 1DWLRQDO� ,76� $UFKLWHFWXUH�
6LJQLILFDQW� UHVHDUFK�KDV�EHHQ�FRQGXFWHG� WR�XQGHUVWDQG� WKH�QHHG� IRU� ,76�
LWV� EHQHILW� WR� WKH� WUDYHOLQJ� SXEOLF� DQG� SXEOLF� DJHQFLHV�� DQG� WKH� EHVW
DSSOLFDWLRQ� IRU� ,76� WHFKQRORJLHV�DQG�VHUYLFHV� WKURXJKRXW� WKH� VWDWH��JLYHQ
WKH�WUDQVSRUWDWLRQ�V\VWHPV�DOUHDG\�LQ�SODFH���0DUNHW�UHVHDUFK�ZDV�FDUULHG
RXW�WR�GHYHORS�D�OLVW�RI�GHVLUHG�WUDQVSRUWDWLRQ�VHUYLFHV�� �7KH�VHUYLFHV�WKDW
DUH�WKH�KLJKHVW�SULRULW\�DUH�DV�IROORZV�

• 7UDYHO�FRQGLWLRQV�LQIRUPDWLRQ�

• &RPSUHKHQVLYH�SXEOLF�WUDQVLW�VHFXULW\�

• ,QWHJUDWHG�UHJLRQDO�LQFLGHQW�PDQDJHPHQW�

• ,QWHJUDWHG�UHJLRQDO�WUDIILF�PDQDJHPHQW��DQG

• ,QWHJUDWHG�WUDQVLW�PDQDJHPHQW�

 3RODULV�ZLOO� VHUYH�DV�D�JXLGHOLQH� IRU�DFTXLVLWLRQ�RI�DOO�QHZ� WUDQVSRUWDWLRQ
V\VWHPV���7KLV�SLRQHHULQJ�HIIRUW�E\�WKH�VWDWH�RI�0LQQHVRWD�DVVXUHV�WKDW�LWV
PRGHO�GHYHORSPHQW�SURJUDP�ZLOO�SURFHHG�DORQJ�WKH�SDWK�ODLG�RXW�E\�WKH
1DWLRQDO�,76�$UFKLWHFWXUH�

 &RPPHUFLDO�9HKLFOH�2SHUDWLRQV��&92�

 *XLGHVWDU’V� &92� SURMHFW� WHDP� LV� DOVR� FXUUHQWO\� LQYROYHG� LQ� WKUHH� ,76
RSHUDWLRQDO�WHVWV�

• $�WHVW�RI� D�RQH�VWRS�HOHFWURQLF�GHOLYHU\� V\VWHP� WKDW�ZLOO� HQDEOH�PRWRU
FDUULHUV� WR� UHTXHVW��SD\� IRU��DQG�UHFHLYH�PXOWLSOH�VWDWH�FUHGHQWLDOV� DQG
SHUPLWV� IURP� VWDWH� DJHQF\� ORFDWLRQV�� PRWRU� IDFLOLWLHV�� SHUPLWWLQJ
VHUYLFHV��DQG�WUXFN�VWRSV�

• $Q� LPDJLQJ� WHFKQRORJ\� WHVW� IRU� DXWRPDWLF�� UHDO�WLPH�� RXW�RI�VHUYLFH
YHULILFDWLRQ�WKDW�ZLOO�XVH� OLFHQVH�SODWH�VFDQQLQJ�WHFKQRORJ\�DQG�D�UHDO�
WLPH� LQVSHFWLRQ� GDWDEDVH� WR� YHULI\� FRUUHFWLRQ� RI� RXW�RI�VHUYLFH� FRQGL�
WLRQV� LQ� D� FRUULGRU� DORQJ� ZHVWERXQG� ,������� WKURXJK�:LVFRQVLQ� DQG
0LQQHVRWD��DQG

• $Q�DXWRPDWHG�PLOHDJH�DQG�VWDWHOLQH�FURVVLQJ�RSHUDWLRQDO�WHVW��LQ�ZKLFK
*OREDO�3RVLWLRQLQJ�6\VWHP�DQG�RQ�ERDUG�PLOHDJH� UHFRUGHU� WHFKQRORJ\
DXWRPDWLFDOO\� FROOHFW� MXULVGLFWLRQ� DQG�PLOHDJH� LQIRUPDWLRQ� IURP� FRP�
PHUFLDO�YHKLFOHV�IRU�DSSRUWLRQLQJ�IXHO�WD[HV�DQG�UHJLVWUDWLRQ�IHHV�
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2WKHU� ,76�&92� LQLWLDWLYHV� ZLWK� 0LQQHVRWD� SDUWLFLSDWLRQ� LQFOXGH� +(/3�
,QF���0LQQHVRWD�LV�DQ�DIILOLDWH�PHPEHU���WKH�&RPPHUFLDO�9HKLFOH�,QIRUPDWLRQ
6\VWHP�SURMHFW��DQG�D�WHVW�RI�DXWRPDWHG�EUDNH�WHVWLQJ�HTXLSPHQW�

n ��� (YDOXDWLRQ�3URFHVV�DQG�0HWKRGRORJ\

7KH� )HGHUDO� 7UDQVLW� $GPLQLVWUDWLRQ� �)7$��� WKURXJK� WKH� 9ROSH� 1DWLRQDO
7UDQVSRUWDWLRQ�6\VWHP�&HQWHU� �9ROSH�&HQWHU���KDV�HVWDEOLVKHG�DQ�HYDOXD�
WLRQ� SURFHVV� WR� EH� IROORZHG� IRU� DOO� RI� WKH� $376� HYDOXDWLRQV�� � *HQHULF
JXLGHOLQHV�IRU�WKH�HYDOXDWLRQ�SURFHVV�DUH�HVWDEOLVKHG�LQ�WKH�9ROSH�&HQWHU’V
UHSRUW� HQWLWOHG� “$GYDQFHG� 3XEOLF� 7UDQVSRUWDWLRQ� 6\VWHPV�� (YDOXDWLRQ
*XLGHOLQHV�” ��7KH�HYDOXDWLRQ�SURFHVV�LQYROYHV�WKH�IRXU�IROORZLQJ�VWHSV�

�� (YDOXDWLRQ� )UDPH� RI� 5HIHUHQFH�� � 7KH� HYDOXDWLRQ� IUDPH� RI� UHIHUHQFH
FRQVLVWV�RI� IRXU�HOHPHQWV�� � WKH�RSHUDWLRQDO� WHVW�DSSOLFDWLRQV��$376�SUR�
JUDP�REMHFWLYHV��H[WHUQDO�LQIOXHQFHV��DQG�ORFDO�LVVXHV��REMHFWLYHV�DQG�VLWH
FKDUDFWHULVWLFV�� � 7KH� (YDOXDWLRQ� )UDPH� RI� 5HIHUHQFH� IRU� WKH�0LQQHVRWD
*XLGHVWDU�7UDYOLQN�SURMHFW�ZDV�SUHSDUHG�LQ�-XO\������

�� (YDOXDWLRQ�3ODQ�� �7KH�HYDOXDWLRQ�SODQ� LQFOXGHV�WKH�SUHSDUDWLRQ�RI�DQ
(YDOXDWLRQ�6WUDWHJ\��ZKLFK�GHVFULEHV�

• ,QIRUPDWLRQ�RQ�WKH�$376�RSHUDWLRQDO�WHVW�DQG�VLWH�FRQGLWLRQV�

• $376�SURJUDP�REMHFWLYHV�DGGUHVVHG�E\�WKH�RSHUDWLRQDO�WHVW�

• 5HOHYDQW�ORFDO��VWDWH��DQG�RU�QDWLRQDO�REMHFWLYHV�

• .H\�LVVXHV�WR�EH�UHVROYHG�

• ([WHUQDO�LQIOXHQFHV�WR�EH�DGGUHVVHG��DQG

• 5HFRPPHQGHG�VFRSH�DQG�IRFXV�RI�WKH�HYDOXDWLRQ�

7KH�(YDOXDWLRQ�6WUDWHJ\��ZKLFK�ZDV�LQFOXGHG�DV�SDUW�RI�WKH�(YDOXDWLRQ
)UDPH�RI�5HIHUHQFH�UHIHUUHG�WR�DERYH��VHUYHG�DV�WKH�EDVLV�IRU�WKH�PRUH
GHWDLOHG� (YDOXDWLRQ� 3ODQ� WKDW� ZDV� SUHSDUHG� LQ� -XO\������� � 7KH
(YDOXDWLRQ�3ODQ�LQFOXGHV�PHDVXUHV�RI�HIIHFWLYHQHVV�WR�EH�XVHG��GDWD�WR
EH�FROOHFWHG��DQG�VSHFLILF�SURFHGXUHV�IRU�FROOHFWLQJ�DQG�DQDO\]LQJ�GDWD
UHODWLYH�WR�SURMHFW�REMHFWLYHV��LVVXHV��DQG�WKH�VLWH�

�� (YDOXDWLRQ�,PSOHPHQWDWLRQ���7KH�HYDOXDWLRQ�LPSOHPHQWDWLRQ�SKDVH�LV
WKH� SHULRG�GXULQJ�ZKLFK� WKH� (YDOXDWLRQ� 3ODQ� LV� H[HFXWHG�� �$FWLYLWLHV
GXULQJ�WKLV�SKDVH�LQFOXGH���WKH�FROOHFWLRQ�DQG�DQDO\VLV�RI�GDWD�UHODWLYH
WR�SURMHFW�REMHFWLYHV��WKH�FROOHFWLRQ�DQG�DQDO\VLV�RI�GDWD�RQ�VLWH�FKDUDF�
WHULVWLFV�� WKH� FRPSLODWLRQ�RI� D� FKURQRORJ\�GHVFULELQJ� WKH� LPSOHPHQWD�
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WLRQ� DQG� RSHUDWLRQ� RI� WKH� WHVW�� DQG� WKH� UHFRUGLQJ� RI� H[WHUQDO� IDFWRUV
ZKLFK�PLJKW�LQIOXHQFH�RSHUDWLRQDO�WHVW�ILQGLQJV�DQG�UHVXOWV�

�� 3RWHQWLDO�(YDOXDWLRQ�6SLQ�RIIV�� �7KLV�SKDVH� LQFOXGHV�SRWHQWLDO� LPSOH�
PHQWDWLRQ� DQG� DQDO\WLFDO� VSLQ�RIIV�� VXFK� DV� FRPSDULVRQ� ZLWK� RWKHU
VLPLODU�$376�DSSOLFDWLRQV��VXJJHVWHG�PRGLILFDWLRQV�LQ�DSSOLFDWLRQV�IRU
IXWXUH�XVH��DQG�LPSURYLQJ�HYDOXDWLRQ�WHFKQLTXHV�

7KLV� UHSRUW�SUHVHQWV� WKH� UHVXOWV� RI� WKH� ILQDO� WZR� VWDJHV� RI� WKH� HYDOXDWLRQ
SURFHVV�



��� 6LWH�'HVFULSWLRQ
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��� 6LWH�'HVFULSWLRQ

n ��� &KDUDFWHULVWLFV�RI�7ZLQ�&LWLHV

7KH� 0LQQHDSROLV�¥� 6W�� 3DXO� PHWURSROLWDQ� DUHD� KDV� D� SRSXODWLRQ� RI� ���
PLOOLRQ�� �7KH�0HWURSROLWDQ�&RXQFLO�7UDQVLW�2SHUDWLRQV� �0&72��SURYLGHV
EXV� WUDQVLW� VHUYLFH� WR� DSSUR[LPDWHO\� �������� GDLO\� ULGHUV� RQ� ���� URXWHV
WKURXJKRXW� WKH�PHWURSROLWDQ�DUHD�� �$ERXW� ILYH�SHUFHQW�RI� WKH�DUHD’V� UHVL�
GHQWV�ULGH�WKH�EXV�WR�DQG�IURP�ZRUN�RU�VFKRRO�

n ��� ,�����&RUULGRU�'HVFULSWLRQ

7KH� ORFDWLRQ� RI� WKH� ,����� FRUULGRU� LV� VKRZQ� LQ� )LJXUH������ � ,Q� WKHLU
$XJXVW������ ,����� +29� /DQH� &DVH� 6WXG\� )LQDO� 5HSRUW�� 65)� &RQVXOWLQJ
*URXS��,QF���GHVFULEHG�WKH�IDFLOLWLHV�LQ�WKH�,�����FRUULGRU�DV�IROORZV�

“ ,QWHUVWDWH����� LV� DQ� ���PLOH�� VL[�ODQH� IUHHZD\� WKDW� H[WHQGV� ZHVW� IURP
GRZQWRZQ�0LQQHDSROLV���7KH�WKUHH�PLOHV�LPPHGLDWHO\�ZHVW�RI�GRZQWRZQ
LQFOXGH� WZR� VHSDUDWHG�� UHYHUVLEOH� KLJK�RFFXSDQF\� YHKLFOH� �+29�� ODQHV
DQG� WZR�PL[HG� XVH� WUDIILF� ODQHV� LQ� HDFK� GLUHFWLRQ�� � 7KH� UHPDLQLQJ� HLJKW
PLOHV�LQFOXGH�D�FRQFXUUHQW�+29�GLDPRQG�ODQH�DQG�WZR�PL[HG�XVH�WUDIILF
ODQHV� LQ� HDFK� GLUHFWLRQ�� � 7KH� +29� ODQHV� DUH� UHVHUYHG� IRU� FDUSRROV� DQG
YDQSRROV�ZLWK� WZR� RU�PRUH� SHRSOH�� EXVHV� DQG�PRWRUF\FOHV� RQO\� GXULQJ
SHDN�KRXUV�LQ�WKH�SHDN�GLUHFWLRQ���7KH�RYHUDOO�SXUSRVH�RI�WKH�,�����WUDQV�
SRUWDWLRQ�V\VWHP�LV� WR�PD[LPL]H� WKH�QXPEHU�RI�SHRSOH�� UDWKHU� WKDQ�YHKL�
FOHV��WKH�URDGZD\�FDQ�FDUU\�E\�HQFRXUDJLQJ�FDUSRROLQJ�DQG�EXV�ULGHUVKLS�
,QFHQWLYHV�IRU�WUDQVLW�DQG�FDUSRROLQJ��LQFOXGLQJ�WUDYHO�WLPH�VDYLQJV�LQ�WKH
+29�ODQHV��DUH�NH\�WRROV�IRU�DFKLHYLQJ�WKLV�JRDO�”

7KHUH�DUH�D�VHULHV�RI�SDUN�DQG�ULGH�ORWV�DORQJ�WKH�,�����FRUULGRU�� �(DFK�RI
WKHVH�LV�VHUYHG�E\�VRPH�EXV�VHUYLFH�WR�GRZQWRZQ�0LQQHDSROLV���7KH�ORFD�
WLRQV�RI�WKHVH�ORWV�DUH�

• *HQHUDO� 0LOOV� 3	5� /RW� DW� ,����� DQG� *HQHUDO� 0LOOV� %RXOHYDUG� ����
SDUNLQJ�VSDFHV��

• /RXLVLDQD� 7UDQVLW� &HQWHU� DW� ,����� DQG� /RXLVLDQD� $YHQXH� ���� SDUNLQJ
VSDFHV��
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• &RXQW\� 5RDG���� 3	5� /RW� DW� ,����� DQG� &RXQW\� 5RDG���� ����� SDUNLQJ
VSDFHV�LQ�WKH�1RUWK�ORW��DQG�����SDUNLQJ�VSDFHV�LQ�WKH�6RXWK�ORW��

• ;HQLD� 3	5� /RW� DW� ,����� DQG� ;HQLD� $YHQXH�3DUN� 3ODFH� ���� SDUNLQJ
VSDFHV��

• 3O\PRXWK� 5RDG� 7UDQVLW� &HQWHU� DW� ,����� DQG� 3O\PRXWK� 5RDG� ����
SDUNLQJ�VSDFHV���DQG

• :D\]DWD� 7UDQVLW� &HQWHU� DW� ,����� DQG�:D\]DWD� %RXOHYDUG� ���� SDUNLQJ
VSDFHV��

7KUHH� RI� WKHVH� SDUN�DQG�ULGH� ORWV�� WKH� /RXLVLDQD� 7UDQVLW� &HQWHU�� WKH
&RXQW\�5RDG����6RXWK�ORW��DQG�WKH�3O\PRXWK�7UDQVLW�&HQWHU��ZHUH�FKRVHQ
WR�EH�WKH�VLWHV�ZKHUH�SDVVHQJHU� LQIRUPDWLRQ�GHYLFHV� �L�H��� HOHFWURQLF�VLJQV
DQG� YLGHR� PRQLWRUV�� ZHUH� SODFHG�� � 7KHVH� ORWV� KDYH� D� FRPELQHG� WRWDO
FDSDFLW\�RI�����SDUNLQJ�VSDFHV���1LQH�0&72�URXWHV�FXUUHQWO\�VHUYH�WKHVH
WKUHH� �DQG� PRVW� RWKHU�� SDUN�DQG�ULGH� ORWV�� SURYLGLQJ� SULPDULO\� H[SUHVV
FRPPXWHU� VHUYLFH� WR� GRZQWRZQ�0LQQHDSROLV�� � 6HUYLFH� LV� IDLUO\� IUHTXHQW
�L�H���HYHU\����WR����PLQXWHV��GXULQJ�WKH�SHDN�SHULRGV�LQ�WKH�SHDN�GLUHFWLRQ
RQ�VHYHUDO�RI�WKH�EXV�URXWHV�



��� 2SHUDWLRQDO�7HVW
'HVFULSWLRQ
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��� 2SHUDWLRQDO�7HVW�'HVFULSWLRQ

n ��� 2YHUYLHZ

7KH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW� ZDV� FRQVLVWHQW� ZLWK� WKH� 7ZLQ� &LWLHV’
DGRSWHG� WUDQVLW�GHYHORSPHQW�SODQV�� �7KH�5HJLRQDO�7UDQVLW� )DFLOLWLHV�3ODQ
������� LGHQWLILHG� IRXU� FULWLFDO� HOHPHQWV� IRU� VROYLQJ� WKH� WUDQVSRUWDWLRQ
SUREOHP�

• 6WURQJ� WUDQVSRUWDWLRQ�PDQDJHPHQW� RI� ERWK� VXSSO\� DQG� GHPDQG�� SDU�
WLFXODUO\�GXULQJ�UXVK�KRXUV��WR�UHGXFH�WKH�QHHG�IRU�DGGLWLRQDO�IUHHZD\
ODQHV�

• ,QFHQWLYHV�IRU�KLJK�RFFXSDQF\�YHKLFOH�XVH��LQFOXGLQJ�VKRUWHU�DQG�PRUH
UHOLDEOH�WUDYHO�WLPHV��TXHXH�E\SDVVHV�DW�FRQJHVWLRQ�SRLQWV��DQG�SDUNLQJ
DQG�SULFLQJ�LQFHQWLYHV��DQG

• 0RUH�HIILFLHQW�DQG�“ WUDQVLW�IULHQGO\” �ODQG�XVHV�WKDW�DUH�WUDQVLW���ELF\FOH�
DQG�SHGHVWULDQ�RULHQWHG�

6SHFLILFDOO\�� 7UDYOLQN� ZDV� D� 8�6�� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ� �'27�
$376�RSHUDWLRQDO�WHVW�ZKLFK�LQFOXGHG�WKH�IROORZLQJ��VHH�)LJXUH������

• 7KH� LPSOHPHQWDWLRQ� RI� D� V\VWHP� FRPELQLQJ� FRPSXWHU�DLGHG� GLVSDWFK
DQG�DXWRPDWLF�YHKLFOH�ORFDWLRQ��&$'�$9/��RQ�WUDQVLW�YHKLFOHV�RSHUDW�
LQJ� RQ� ,����� IURP� WKH�ZHVWHUQ� VXEXUEV� RI�0LQQHDSROLV� WR� GRZQWRZQ�
7KH� WUDQVLW� RSHUDWRU� XVHG� WKH� ORFDWLRQ� LQIRUPDWLRQ� WR� LPSURYH� IOHHW
PDQDJHPHQW�� � $QWLFLSDWHG� EHQHILWV� LQFOXGHG� EHWWHU� RQ�WLPH� SHUIRUP�
DQFH�DQG�PRUH�UHVSRQVLYH�LQFLGHQW�PDQDJHPHQW�

• 7KH� LPSOHPHQWDWLRQ� RI� DQ� DGYDQFHG� WUDYHOHU� LQIRUPDWLRQ� V\VWHP
�$7,6�� QHWZRUN��ZKLFK� FRQVLVWHG� RI� D� FRPSXWHU� RQ�OLQH� VHUYLFH� XVLQJ
YLGHRWH[W� WHUPLQDOV�� “VPDUW” � NLRVNV�� HOHFWURQLF� VLJQV�� DQG� GLVSOD\
PRQLWRUV�� � 7KH�$7,6� SUHVHQWHG� UHDO�WLPH� VWDWXV� LQIRUPDWLRQ� IURP� WKH
$9/�V\VWHP��RWKHU�VWDWLF� WUDQVLW�GDWD��DV�ZHOO�DV� UHDO�WLPH� LQIRUPDWLRQ
RQ� WUDIILF� FRQGLWLRQV� LQFOXGLQJ� GHWRXUV�� FRQVWUXFWLRQ�� DFFLGHQWV�� DQG
RWKHU�LQFLGHQWV�

 7KH� SULPDU\� REMHFWLYH� RI� WKH� SURMHFW� ZDV� WR� WHVW� WKH� H[WHQW� WR� ZKLFK
LPSURYHPHQWV�LQ�WKH�TXDOLW\�DQG�DYDLODELOLW\�RI�WUDQVLW�LQIRUPDWLRQ�FDQ
SRVLWLYHO\� LQIOXHQFH� LQGLYLGXDOV� WR� FRQVLGHU� DOWHUQDWLYHV� WR� VLQJOH�
RFFXSDQW�YHKLFOH�WUDYHO���,Q�DGGLWLRQ��WKH�V\VWHPV�KDG�WKH�SRWHQWLDO�WR
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LPSURYH�VHUYLFH�TXDOLW\�DQG�VDIHW\��DQG�SURYLGH�FRPPXWHUV�ZLWK�YDOXDEOH
LQIRUPDWLRQ� WKDW� ZRXOG� PDNH� WKHLU� WULS� PRUH� FRQYHQLHQW� DQG� HIILFLHQW�
7KH� LQWHQW�ZDV� WR� FRQVLGHU� IXOO� GHSOR\PHQW� RI� WKHVH� $376� WHFKQRORJLHV
WKURXJKRXW�WKH�PHWURSROLWDQ�DUHD�

7KH�7UDYOLQN�RSHUDWLRQDO�WHVW�LQFOXGHG�WKH�IROORZLQJ�DFWLYLWLHV�

• ,PSOHPHQW� D� FRPSXWHU� RQ�OLQH� VHUYLFH� IRU� WKH� GLVWULEXWLRQ� RI�PDUNHW�
EDVHG�WUDYHO�LQIRUPDWLRQ�

• 3URYLGH� UHDO�WLPH� WUDQVLW� VFKHGXOH� DQG� WUDIILF� LQIRUPDWLRQ� DW� KRPHV�
ZRUN�SODFHV�� WUDQVLW� VWDWLRQV��DQG�RWKHU�FRQYHQLHQW� ORFDWLRQV� LQ�GRZQ�
WRZQ�0LQQHDSROLV�

• 8VH�UHDO�WLPH�WUDQVLW�YHKLFOH�ORFDWLRQ�GDWD�WR�LPSURYH�RQ�WLPH�SHUIRUP�
DQFH�DQG�IOHHW�PDQDJHPHQW�DQG�WR�VHUYH�DV�LQSXW�WR�WKH�WUDYHOHU�LQIRU�
PDWLRQ�V\VWHPV�

$V� VWDWHG� LQ� WKH�RSHUDWLRQDO� WHVW�SURSRVDO� VXEPLWWHG� WR�)+:$��7UDYOLQN
ZDV�GLVWLQJXLVKHG�E\�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

• 7KH�SURMHFW� FRUULGRU� ORFDWLRQ�ZDV� D� QHZO\�UHFRQVWUXFWHG� IUHHZD\� WKDW
ZDV�GHVLJQHG�WR� LQFOXGH�D�VLJQLILFDQW� WUDQVLW�DQG�ULGHVKDULQJ�HOHPHQW�
7KH�RSHUDWLRQDO�WHVW�ZRXOG�IXUWKHU�VWUHQJWKHQ�WKH�FRUULGRU’V�H[WHQVLYH
VHUYLFHV�DQG�IDFLOLWLHV�WKDW�LQFOXGH�DQ�+29�ODQH�� WLPHG�WUDQVIHU� WUDQVLW
VHUYLFH�� WUDQVLW� FHQWHUV� DQG� SDUN�DQG�ULGH� ORWV�� UDPS� PHWHULQJ� ZLWK
+29�E\SDVVHV��UHGXFHG�UDWH�GRZQWRZQ�SXEOLF�SDUNLQJ�IRU�FDUSRROHUV�
DQG�WUDQVSRUWDWLRQ�PDQDJHPHQW�RUJDQL]DWLRQV��702V��DW�ERWK�HQGV�RI
WKH�FRUULGRU�

• 7KH�FRPELQDWLRQ�RI�FRVW�DQG�FRQYHQLHQFH�LQFHQWLYHV�UHVXOWLQJ�IURP�WKH
$7,6�$9/�V\VWHPV�DQG� WKH�DERYH� IHDWXUHV�KHOG�UHDO�SURPLVH� IRU�VXF�
FHVVIXOO\�LQFUHDVLQJ�WUDQVLW�DQG�ULGHVKDULQJ�XVH�LQ�WKLV�FRUULGRU�

• 7KH�SURMHFW�LQWHJUDWHG�$9/�DQG�$7,6�WHFKQRORJLHV�WR�H[WHQG�UHDO�WLPH
GDWD� WR� WUDYHOHUV�� DV� ZHOO� DV� WR� WKH� WUDQVLW� FRQWURO� FHQWHU�� � 7KH
LQWHJUDWLRQ� RI� WKHVH� “VPDUW� YHKLFOH” � DQG� “VPDUW� WUDYHOHU” � HOHPHQWV
ZRXOG� SURGXFH� DGGLWLRQDO� EHQHILWV� FRPSDUHG� WR� VWDQG�DORQH
DSSOLFDWLRQV�� � 7KH� VFRSH� RI� SODQQHG� DFWLYLWLHV� SURYLGHG� D
FRPSUHKHQVLYH�WHVW�RI�WKHVH�V\VWHPV�

• 7KH� YLGHRWH[W� V\VWHP� ZRXOG� EULQJ� WUDQVLW� LQIRUPDWLRQ� WR� ORFDWLRQV
ZKHUH�LW�ZDV�QHHGHG�� �DW�KRPH�DQG�DW�RU�QHDU�ZRUN�� �7KLV� WHFKQRORJ\
DOORZHG�WKH�XVHU� WR� LQWHUDFW�ZLWK�FRPSXWHU�EDVHG�V\VWHPV� IRU�SUH�WULS
SODQQLQJ�� � ,QFRUSRUDWLQJ�UHDO�WLPH�VWDWXV�JUHDWO\�HQKDQFHG� WKH�YDOXH�RI
WKLV�LQIRUPDWLRQ�
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 7KH� SURMHFW� FRPSOHPHQWHG� RWKHU� RQJRLQJ� ,76� DFWLYLWLHV� FRQGXFWHG
XQGHU�0LQQHVRWD�*XLGHVWDU���7UDYOLQN�ZRUNHG�WRZDUGV�IXOO�LQWHJUDWLRQ
RI�WKHVH�WHFKQRORJLHV�

• 6XEVWDQWLDO�SULYDWH�VHFWRU�LQYROYHPHQW�DQG�LQYHVWPHQW�KHOSHG�WR�VKDUH
FRVWV�DQG�SURYLGHG�WHFKQLFDO�H[SHUWLVH�

• 7KH�7UDYOLQN�RSHUDWLRQDO� WHVW�DOVR�FRQWULEXWHG�WR� WKH�QDWLRQDO�HIIRUW� WR
LPSOHPHQW�$376�WHFKQRORJLHV���7KH�OHVVRQV�OHDUQHG�ZLOO�EH�ZLGHO\�GLV�
VHPLQDWHG�WR�SURYLGH�JXLGDQFH�WR�RWKHUV�LQ�VHOHFWLQJ�DQG�LPSOHPHQWLQJ
V\VWHPV�� � 7KH� SURMHFW�ZLOO� HVWDEOLVK� WKH� UHTXLUHPHQWV� IRU� VXFFHVV� DQG
LGHQWLI\�SUREOHPV�WKDW�PXVW�EH�DGGUHVVHG�GXULQJ�IXOO�GHSOR\PHQW�

• 7KH� SURSRVHG� SURMHFW�ZLOO� GLUHFWO\� FRQWULEXWH� WR� WKH� JRDOV� RI� WKH�8�6�
'27’V� $376� SURJUDP�� � 7KH� DGYDQFHG� WHFKQRORJLHV� DUH� H[SHFWHG� WR
LQFUHDVH� PRELOLW\� DQG� RSHUDWLRQDO� HIILFLHQF\� LQ� WKH� FRUULGRU�� LQFUHDVH
WUDQVLW� ULGHUVKLS� DQG� VHUYLFH� HIILFLHQF\�� LQFUHDVH� XVH� RI� WKH� KLJK�RFFX�
SDQF\� IDFLOLW\�� DQG� FRQWULEXWH� WRZDUGV� FOHDQ� DLU� DQG� HQHUJ\�HIILFLHQF\
JRDOV�

7KH�RSHUDWLRQDO�WHVW�LQFOXGHG�WZR�SKDVHV���3KDVH���LQFOXGHG�LPSOHPHQWD�
WLRQ�RI�$9/�RQ�RQH�EXV�URXWH�WR�GHPRQVWUDWH�WKH�IXQFWLRQDOLW\�DQG�RSHU�
DELOLW\�RI�WKH�$9/�FRPSRQHQWV���3KDVH���LQFOXGHG�LPSOHPHQWDWLRQ�RI�$7,6
9LGHRWH[W� DQG� RWKHU� FRPSRQHQWV�� GHSOR\PHQW� RI�$9/�RQ� WKH� UHPDLQLQJ
EXV�URXWHV��DQG�VWDUW�RI�WKH�IXOO�RSHUDWLRQDO�WHVW�

n ��� )XQFWLRQDO�&KDUDFWHULVWLFV

.H\�7UDYOLQN�DFWLYLWLHV�LQFOXGHG�GHSOR\PHQW�RI�D�&$'�$9/�V\VWHP��XVH
RI�D�FRPPHUFLDO�YLGHRWH[W�VHUYLFH�DQG�LQVWDOODWLRQ�RI�RWKHU� WUDYHOHU� LQIRU�
PDWLRQ�GHYLFHV�LQFOXGLQJ�“VPDUW” �NLRVNV��GLVSOD\�PRQLWRUV��DQG�HOHFWURQLF
VLJQV���:KLOH�DOO�RI�WKHVH�WHFKQRORJLHV�ZHUH�HVVHQWLDOO\� “RII�WKH�VKHOI�” � WKH
RSHUDWLRQDO� WHVW� SURYLGHG� D� XQLTXH� RSSRUWXQLW\� IRU� LQWHJUDWLRQ� LQWR� D
VLQJOH�IXQFWLRQDO�V\VWHP�XVLQJ�UHDO�WLPH�LQIRUPDWLRQ�

$�&$'�$9/�V\VWHP�ZDV�LQVWDOOHG�DW�WKH�07&2�RSHUDWLRQV�FRQWURO�FHQWHU�
)RU� WKH� RSHUDWLRQDO� WHVW�� WKH� V\VWHP� RSHUDWHG� LQ� SDUDOOHO� WR� WKH� H[LVWLQJ
FRPPXQLFDWLRQV�DQG�GLVSDWFKLQJ�V\VWHP�� �(LJKW\� �����EXVHV� WKDW�RSHUDWH
LQ� WKH� ,����� FRUULGRU�ZHUH� HTXLSSHG�ZLWK� $9/� FDSDELOLWLHV� XVLQJ� JOREDO
SRVLWLRQLQJ� V\VWHP� �*36�� WHFKQRORJ\�� � 7KH� HTXLSSHG� YHKLFOHV� RSHUDWHG
SULPDULO\�RQ�SHDN�KRXU�H[SUHVV�EXV�URXWHV�SURYLGLQJ�VHUYLFH�EHWZHHQ�WKH
ZHVWHUQ�VXEXUEV�DQG�GRZQWRZQ�0LQQHDSROLV�

7KH� &$'�$9/� V\VWHP� DVVLVWHG� LQ� WKH� WUDGLWLRQDO� GLVSDWFK� IXQFWLRQV� RI
FRPPXQLFDWLRQV�� LQFLGHQW�PDQDJHPHQW�� DQG� IOHHW� FRQWURO�� � $GGLWLRQDOO\�
WKH�V\VWHP�DOORZHG�WKH�FRQWURO�FHQWHU�VXSHUYLVRU�WR�WUDFN�YHKLFOHV�FRQWLQX�
RXVO\� DQG� WR� GHWHFW� VFKHGXOH� DQG� URXWH� GHYLDWLRQV�� � 7KH� V\VWHP� FRXOG
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DXWRPDWLFDOO\�LQIRUP�GULYHUV�RI�VFKHGXOH�GHYLDWLRQV�YLD�GLJLWDO�PHVVDJHV�
2WKHU� IXQFWLRQV� RI� WKH� &$'�$9/� V\VWHP� ZHUH� WR� KHOS� PDLQWDLQ� RU
LPSURYH� RQ�WLPH� SHUIRUPDQFH� DQG� WUDQVLW� VHFXULW\� E\� ORFDWLQJ� EXVHV� LQ
HPHUJHQFLHV�

$7,6�FRQVLVWHG�RI�NLRVNV��EXV�VWRS�PRQLWRUV�DQG�VLJQV��DQG�D�FRPSXWHU�RQ�
OLQH� VHUYLFH�� � 7KH� $7,6� V\VWHP� KHOSHG� XVHUV� SODQ� EXV� WULSV� �URXWHV� DQG
VFKHGXOHV��� ILQG� RXW� LI� WKHLU� EXV� ZDV� RQ� WLPH�� EH� LQIRUPHG� RI� WUDIILF
FRQGLWLRQV� �GHOD\V�� FRQJHVWLRQ�� URDG� FRQGLWLRQV�� HWF���� DQG� SURYLGHG� D
YDULHW\�RI�RWKHU�XUEDQ�WUDYHO�LQIRUPDWLRQ�

7KH� $7,6� KRVW� FRPSXWHU� VHUYHU�WHUPLQDO� FRQWUROOHU� ZKLFK� FROOHFWHG�
HQKDQFHG��DQG�GLVWULEXWHG�LQIRUPDWLRQ��ZDV�ORFDWHG�DW�0Q�'27’V�7UDIILF
0DQDJHPHQW�&HQWHU��70&����$7,6�FROOHFWHG�UHDO�WLPH�DQG�VWDWLF�GDWD�IURP
WKH� &$'�$9/� V\VWHP� DQG� RWKHU� GDWDEDVHV�� � 7UDIILF� GDWD� ZDV� REWDLQHG
WKURXJK� WKH� FRPSDQLRQ� RSHUDWLRQDO� WHVW� SURMHFW�� *HQHVLV�� � 7KH� 7UDYOLQN
$7,6� VHUYHU� GLVWULEXWHG� WKH� WUDQVLW�� WUDIILF�� DQG� UHODWHG� GDWD� WR� WKH
YLGHRWH[W�VHUYHU�DQG�WKH�YDULRXV�ILHOG�GHYLFHV�YLD�SKRQH�OLQHV�

“6PDUW” � NLRVNV� ZLWK� WRXFK�VFUHHQV� SURYLGHG� LQIRUPDWLRQ� VLPLODU� WR� WKDW
SURYLGHG� WKURXJK� WKH� RQ�OLQH� VHUYLFH�� LQFOXGLQJ� EXV� VWDWXV� DQG� WUDIILF
FRQGLWLRQV���.LRVN�ORFDWLRQV�ZHUH�LQ�GRZQWRZQ�0LQQHDSROLV�DQG�LQFOXGHG
WKH�OREE\�RI�WKH�+HQQHSLQ�&RXQW\�*RYHUQPHQW�&HQWHU��WKH�0&72�7UDQVLW
6WRUH� �D� WLFNHW� RXWOHW��� DQG� WKH� &RPPXWHU� &RQQHFWLRQ� �D� WUDQVSRUWDWLRQ
LQIRUPDWLRQ� VWRUHIURQW� RSHUDWHG� E\� WKH� GRZQWRZQ� EXVLQHVV� FRXQFLO��
$ORQJ�WKH�,�����FRUULGRU��YLGHR�GLVSOD\�PRQLWRUV�ZHUH�PRXQWHG�LQVLGH�EXV
SDVVHQJHU� ZDLWLQJ� VKHOWHUV� DW� WZR� SDUN�DQG�ULGH� ORWV�� � (OHFWURQLF� VLJQV
ZHUH� LQVWDOOHG� DW� IRXU� SDUN�DQG�ULGH� ORWV�� � 7KH� PRQLWRUV� DQG� VLJQV� GLV�
SOD\HG� WKH� RQ�WLPH� VWDWXV� RI� QH[W� VFKHGXOHG� EXVHV� DW� WKRVH� ORFDWLRQV� DV
ZHOO�DV�RWKHU�VSHFLDO�PHVVDJHV�IRU� WUDYHOHUV�� �0XOWL�PHGLD�IRU�NLRVNV�ZDV
GURSSHG�GXH�WR�EXGJHW�FRQVWUDLQWV�

7KH�RQ�OLQH� VHUYLFH� DOORZV� IRU� LQWHUDFWLYH� LQTXLULHV�XVLQJ� VPDOO� YLGHRWH[W
WHUPLQDOV�ZLWK� NH\ERDUGV� DQG� EXLOW�LQ�PRGHPV�� RU�� DOWHUQDWHO\�� YLD� SHU�
VRQDO�FRPSXWHUV�ZLWK�PRGHPV���8S�WR�����FRPPXWHUV�LQ�WKH�,�����FRUULGRU
ZHUH�SURYLGHG�ZLWK�YLGHRWH[W�VHUYLFH�

n ��� 2UJDQL]DWLRQDO�5ROHV

7KH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW� UHTXLUHG� WKH� LQYROYHPHQW� RI� QXPHURXV
SXEOLF� DJHQFLHV� DV� ZHOO� DV� SULYDWH� ILUPV�� � 7UDYOLQN� UHOLHG� RQ� LQQRYDWLYH
SXEOLF�SULYDWH�SDUWQHUVKLSV�IRU�FRVW�VKDULQJ�DQG�LPSOHPHQWLQJ�WKH�RSHUD�
WLRQDO� WHVW�� � $� GLVFXVVLRQ� RI� WKH� LQVWLWXWLRQDO� LVVXHV� DIIHFWLQJ� WKH� SXEOLF�
SULYDWH�SDUWQHUVKLSV� LQ� WKLV�SURMHFW�ZDV� WKH� WRSLF�RI� D� VHSDUDWH� UHSRUW�E\
WKH�HYDOXDWRU��DQG�D�V\QRSVLV�RI�WKDW�UHSRUW� LV� LQFOXGHG�LQ�WKH�$SSHQGL[�
7KH�RYHUDOO�SURMHFW�RUJDQL]DWLRQ�LV�LOOXVWUDWHG�LQ�)LJXUH�����
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)LJXUH���� 7KH�7UDYOLQN�3URMHFW�0DQDJHPHQW�2UJDQL]DWLRQ

Project Management

Minnesota Guidestar

Project Coordination

SRF Consulting Group, Inc.

Evaluation Contractor

Cambridge Systematics, Inc.

Project Team

• Minnesota Department of Transportation 
• Federal Highway Administration 

• Federal Transit Administration 
• Metropolitan Council Transit Development 

• Metropolitan Council Transit Operations 
• Private Partners

Systems Integration Consultant

Transportation Management Solutions, Inc. 
(formerly Westinghouse)

Private Partners

• Transportation Management Solutions, Inc. 

 (formerly Westinghouse)  
• US WEST 

• 3M and Rennix 
• Motorola 

• Etak
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0Q�'27’V�0LQQHVRWD�*XLGHVWDU�PDQDJHG� WKH�7UDYOLQN�SURMHFW�ZLWK� WKH
DVVLVWDQFH�RI�D�FRQVXOWDQW�3URMHFW�&RRUGLQDWRU���$Q�(YDOXDWLRQ�&RQWUDFWRU
SURYLGHG�D�FRPSOHWH�DVVHVVPHQW�RI�SURMHFW� LPSDFWV�DQG�SHUIRUPDQFH�� �$
3URMHFW� 7HDP�� FRQVLVWLQJ� RI� DOO� SURMHFW� SDUWLFLSDQWV�� UHYLHZHG� DOO� SURMHFW
DFWLYLWLHV�� � $� 6\VWHPV� ,QWHJUDWRU� ZDV� UHVSRQVLEOH� IRU� LQWHJUDWLQJ� WKH
GHVLJQV� DQG� SURGXFWV� RI� YDULRXV� VXEV\VWHPV� LQWR� D� VLQJOH� IXQFWLRQLQJ
V\VWHP�� �7KH�SULYDWH�SDUWQHUV� DUH�SULYDWH� ILUPV� WKDW� GHYHORSHG� DQG�SUR�
YLGHG�WKH�WHFKQRORJLHV���)ROORZLQJ�LV�D�UHYLHZ�RI�NH\�SDUWLFLSDQWV�

0LQQHVRWD�*XLGHVWDU

0LQQHVRWD� *XLGHVWDU’V� UHVSRQVLELOLWLHV� LQFOXGHG� SURMHFW� WHDP
FRRUGLQDWLRQ�� VHFXULQJ� IXQGLQJ��GHVLJQ�UHYLHZ�DQG�DSSURYDO��QHJRWLDWLQJ
SDUWQHUVKLSV�� LVVXDQFH� RI� FRQWUDFWV� IRU� HTXLSPHQW� DQG� VHUYLFHV�� FRQWUDFW
PDQDJHPHQW��EXGJHW�FRQWURO��RYHUVLJKW�RI�WHFKQLFDO�DFWLYLWLHV��DQG�SURMHFW
HYDOXDWLRQ�

&RQWULEXWLRQV�� � 6WDII� WLPH�� FRPPXQLFDWLRQ� V\VWHP� HQKDQFHPHQWV�� 7UDIILF
0DQDJHPHQW�&HQWHU�VXSSRUW��DQG�PDUNHWLQJ�VXSSRUW�

• 3URYLGHG�SURMHFW�PDQDJHPHQW�IRU�7UDYOLQN�

• ([HFXWHG�SXEOLF�SULYDWH�DJUHHPHQWV�

• $GPLQLVWHUHG�SURFXUHPHQW�RI�HTXLSPHQW�DQG�VHUYLFHV�

• 3URYLGHG�WHFKQLFDO�GHVLJQ�UHYLHZ�DQG�DSSURYDO�

• 3URYLGHG�FRRUGLQDWLRQ�ZLWK�WKH�*XLGHVWDU�,76�SURMHFWV�

• &RQGXFWHG�LQVWDOODWLRQ��GHYHORSHG�VRIWZDUH��DQG�SURYLGHG�WKH�VLJQSRVW
V\VWHP�FRPSXWHU�

• 3URYLGHG� WKH�$7,6� V\VWHP�DGPLQLVWUDWRU� DQG� VSDFH� IRU� WKH�$7,6�KRVW
FRPSXWHU�

• 3URYLGHG� DUUDQJHPHQWV� IRU� WKH� FRPPXQLFDWLRQ� V\VWHP� DQG� VXSSOLHG
NH\�FRPSRQHQWV�

• 2EWDLQHG�DOO�UHTXLUHG�OLFHQVHV�DQG�SHUPLWV�� LQFOXGLQJ�DQ�)&&�OLFHQVHG
UDGLR�VSHFWUXP��DQG

• 2YHUVDZ�WKH�DFWLYLWLHV�RI�WKH�SURMHFW�HYDOXDWLRQ�FRQWUDFWRU�
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)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ�)HGHUDO�7UDQVLW�$GPLQLVWUDWLRQ
�)+:$�)7$�

7KH� )+:$�)7$’V� UROH� LQ� WKH� SURMHFW� ZDV� WR� SURYLGH� D� SRUWLRQ� RI� WKH
IXQGLQJ��SURYLGH�WHFKQLFDO�DVVLVWDQFH��UHYLHZ�SURMHFW�DFWLYLWLHV��DQG�PRQL�
WRU�WKH�HYDOXDWLRQ�SURFHVV�

&RQWULEXWLRQV���)XQGLQJ�DVVLVWDQFH�DQG�VWDII�WLPH�

• 3URYLGHG�UHYLHZ�RI�WHFKQLFDO�DFWLYLWLHV�

• $VVLVWHG�ZLWK�GHYHORSPHQW�RI�SXEOLF�SULYDWH�SDUWQHUVKLSV�

• 3DUWLFLSDWHG�LQ�GHILQLQJ�HYDOXDWLRQ�DFWLYLWLHV��DQG

• $VVLVWHG�LQ�GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ�WR�DQG�IURP�RWKHU� ,76�DFWLYL�
WLHV�QDWLRQZLGH�

0HWURSROLWDQ�&RXQFLO�2IILFH�RI�7UDQVLW�'HYHORSPHQW

7KH�0HWURSROLWDQ�&RXQFLO’V�UROH�LQ�WKH�SURMHFW�ZDV�WR�SURYLGH�D�SRUWLRQ�RI
WKH� IXQGLQJ�� SURYLGH� WHFKQLFDO� DVVLVWDQFH�� UHYLHZ� SURMHFW� DFWLYLWLHV�� DQG
PRQLWRU�WKH�HYDOXDWLRQ�SURFHVV�

&RQWULEXWLRQV���)XQGLQJ�DVVLVWDQFH�DQG�VWDII�WLPH�

• 3URYLGHG�UHYLHZ�RI�WHFKQLFDO�DFWLYLWLHV�

• $VVLVWHG�ZLWK�ORFDO�DJHQF\�FRRUGLQDWLRQ��DQG

• 3DUWLFLSDWHG�LQ�GHILQLQJ�HYDOXDWLRQ�DFWLYLWLHV�

0HWURSROLWDQ�&RXQFLO�7UDQVLW�2SHUDWLRQV��0&72�

7KH�0&72�RSHUDWHG�DQG�PDLQWDLQHG�WKH�&$'�$9/�V\VWHP�DQG�DVVLVWHG
ZLWK�WKH�LPSOHPHQWDWLRQ�DQG�RSHUDWLRQ�RI�WKH�$7,6�V\VWHP�

&RQWULEXWLRQV���6WDII�WLPH��IDFLOLW\�VSDFH�DQG�LPSURYHPHQWV�

• 3URYLGHG�DOO�VXSSRUWLQJ�GDWD�QHHGHG�IRU�&$'�$9/�LPSOHPHQWDWLRQ�

• 2SHUDWHG�DQG�KHOSHG�VXSSRUW�WKH�&$'�$9/�V\VWHP�

• 3DUWLFLSDWHG�LQ�WKH�PDUNHWLQJ�SURJUDP�
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• 3DUWLFLSDWHG�LQ�V\VWHP�GHVLJQ��DQG

• 3UHSDUHG�IDFLOLWLHV�DV�QHHGHG�DQG�DVVLVWHG�ZLWK�VHOHFWHG�LQVWDOODWLRQ�

3URMHFW�&RRUGLQDWRU

65)�&RQVXOWLQJ�*URXS��,QF��VHUYHG�DV�WKH�3URMHFW�&RRUGLQDWRU���5HVSRQVL�
ELOLWLHV� LQFOXGHG� DVVLVWLQJ� WKH� 6\VWHPV� ,QWHJUDWRU� LQ� ZRUNLQJ� ZLWK� ORFDO
DJHQFLHV��IDFLOLWDWLQJ�WKH�HIIRUWV�RI�WKH�SURMHFW�WHDP��SURYLGLQJ�WUDQVLW��DQG
WUDIILF�UHODWHG� LQSXW�� UHYLHZLQJ� GHVLJQV�� DQG� GHYHORSLQJ� WKH� PDUNHW
UHVHDUFK�SURJUDP�

6\VWHPV�,QWHJUDWRU

7UDQVSRUWDWLRQ� 0DQDJHPHQW� 6ROXWLRQV� �IRUPHUO\� :HVWLQJKRXVH� (OHFWULF
&RUSRUDWLRQ��VHUYHG�DV�WKH�6\VWHPV�,QWHJUDWRU�� �5HVSRQVLELOLWLHV� LQFOXGHG
RYHUDOO�V\VWHP�GHVLJQ��LQFOXGLQJ�UHTXLUHPHQWV�GHILQLWLRQ��SUHOLPLQDU\�DQG
ILQDO� HQJLQHHULQJ� LQFOXGLQJ� LQWHUIDFHV�� DQG� WHFKQLFDO� VFKHGXOH� DQG� FRVW
PRQLWRULQJ�� � 7KH� 6\VWHPV� ,QWHJUDWRU� KDG� QR� FRQWUDFW� UHVSRQVLELOLW\� IRU
HQVXULQJ�WKH�SHUIRUPDQFH�RI�RWKHU�WHDP�SDUWQHUV�

3ULYDWH�3DUWQHUV

3ULYDWH�SDUWQHUV�DUH�WKRVH�ILUPV�WKDW�FRQWULEXWHG�WR�WKH�SURMHFW�D�SRUWLRQ�RI
WKH� FRVW� RI� WKHLU� HTXLSPHQW� DQG� VHUYLFHV�� � 7KHVH� SDUWQHUV� LQFOXGHG
7UDQVSRUWDWLRQ�0DQDJHPHQW�6ROXWLRQV��86�:HVW���0�DQG�5HQQL[��0RWRUROD�
DQG�(7$.�

$OO�WKH�SDUWQHUV�VHUYHG�RQ�WKH�3URMHFW�7HDP���7KH�SDUWQHU�UHVSRQVLELOLWLHV
XQGHU�SDUWQHUVKLS�DJUHHPHQWV�DUH�GHVFULEHG�EHORZ�

• 706�SURYLGHG� WKH�&$'�$9/�V\VWHP�� WKH�$7,6� V\VWHP�GHVLJQ��PXFK
RI�WKH�$7,6�V\VWHP��DQG�PDUNHWLQJ�VXSSRUW�

• 86�:HVW� SURYLGHG� WKH� YLGHRWH[W� XVHU� WHUPLQDOV�� HQJLQHHULQJ� VHUYLFHV�
DQG�PDUNHWLQJ�VXSSRUW�

• �0�DQG�5HQQL[�ZDV� WR�SURYLGH� WKH� VLJQSRVW� V\VWHP�� HQJLQHHULQJ� DQG
LQVWDOODWLRQ�VHUYLFHV��DQG�PDUNHWLQJ�VXSSRUW�

• 0RWRUROD� SURYLGHG�PRELOH� UDGLRV� DQG� RWKHU� VHOHFWHG� FRPPXQLFDWLRQV
HTXLSPHQW�DQG�HQJLQHHULQJ�VHUYLFHV��DQG

• (7$.�SURYLGHG�HOHFWURQLF�PDSSLQJ�GDWDEDVHV�DQG�XSGDWHV�
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(YDOXDWLRQ�&RQWUDFWRU

&DPEULGJH� 6\VWHPDWLFV�� ,QF��� LV� VHUYLQJ� DV� WKH� (YDOXDWLRQ� &RRUGLQDWRU�
5HVSRQVLELOLWLHV� LQFOXGH� GHYHORSLQJ� WKH� HYDOXDWLRQ� SODQ�� GDWD� FROOHFWLRQ�
DQG�DQDO\VLV�DQG�HYDOXDWLRQ�RI�SURMHFW�UHVXOWV�

n ��� 3URMHFW�+LVWRU\

7UDYOLQN�+LVWRU\

,Q� ������ WKH� 0LQQHVRWD� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ� �0Q�'27�� FRP�
SOHWHG� WKH� FRQVWUXFWLRQ� LQ� WKH� ,����� FRUULGRU�RI� D� FRPSOHWHO\�JUDGH�VHSD�
UDWHG��UHYHUVLEOH�KLJK�RFFXSDQF\�YHKLFOH� ODQH�WR�FRPSOHPHQW� WKH�H[LVWLQJ
V\VWHP�RI�+29�ODQHV�LQ�WKH�FRUULGRU���$V�D�IXOO\�PDQDJHG�FRUULGRU��,����
EHFDPH�D�WHVWEHG�IRU�,76�WHFKQRORJ\���$URXQG�WKDW�WLPH��VHYHUDO�DJHQFLHV�
LQFOXGLQJ�0Q�'27��WKH�5HJLRQDO�7UDQVLW�%RDUG��ZKLFK�ODWHU�PHUJHG�ZLWK
WKH�0HWURSROLWDQ�&RXQFLO��� DQG�0HWURSROLWDQ�&RXQFLO�7UDQVLW�2SHUDWLRQV
�0&72��EHJDQ�GLVFXVVLQJ�WKH�SRVVLELOLW\�RI�HQKDQFHPHQWV�WR�WUDQVLW�VHUY�
LFH� LQ� WKH� FRUULGRU�� � 7KH\� VRXJKW� WR� LPSOHPHQW� DQ� DGYDQFHG� SDVVHQJHU
LQIRUPDWLRQ� DQG� YHKLFOH�PRQLWRULQJ� V\VWHP�� � 7KH\�ZDQWHG� WR�PD[LPL]H
WKH� SHRSOH�FDUU\LQJ� FDSDFLW\� RI� WKH�+29� QHWZRUN� LQ� WKH� FRUULGRU�� � 7KLV
ZDV�WKH�EHJLQQLQJ�RI�WKH�FRQFHSW�IRU�WKH�7UDYOLQN�SURMHFW�

,Q�$XJXVW�������0Q�'27�KLUHG�WKH�65)�&RQVXOWLQJ�*URXS�DV�WKH�SURMHFW
FRRUGLQDWRU���,Q�2FWREHU�RI�WKDW�\HDU��0Q�'27�DQG�WKH�57%�VXEPLWWHG�D
SURSRVDO�WR�WKH�)+:$�DQG�WKH�)7$�IRU�IXQGLQJ�WKH�7UDYOLQN�2SHUDWLRQDO
7HVW���$W�WKH�HQG�RI�WKH�\HDU��)+:$�)7$�DSSURYHG�WKLV�,76�SURMHFW�DORQJ
ZLWK� WHQ� RWKHUV� DURXQG� WKH� FRXQWU\�� LQFOXGLQJ� DQRWKHU� 0LQQHVRWD
*XLGHVWDU�SURMHFW��*HQHVLV���7KH�SURSRVDO�LQFOXGHG�OHWWHUV�RI�FRPPLWPHQW
IURP�WZR�RI�WKH�SULYDWH�SDUWQHUV�LQ�WKH�SURMHFW��86�:HVW�DQG��0�

6KRUWO\�DIWHU�7UDYOLQN� UHFHLYHG� DSSURYDO� IURP� WKH�)+:$�)7$��0Q�'27
EURXJKW�:HVWLQJKRXVH�RQ�ERDUG�DV�WKH�V\VWHPV�LQWHJUDWRU�DQG�WKH�SURYLGHU
RI� WKH� $7,6� DQG� $9/� V\VWHPV�� � 7KH� SURFHVV� RI� ZRUNLQJ� RXW� SDUWQHUVKLS
DJUHHPHQWV� EHJDQ� LQ� HDUO\� ������ � $V� V\VWHP� GHVLJQ� ZRUN� FRQWLQXHG�
0Q�'27� DQG� :HVWLQJKRXVH� QHJRWLDWHG� D� SDUWQHUVKLS� DJUHHPHQW� IRU
V\VWHP�HTXLSPHQW�DQG�UHODWHG�VHUYLFHV�� �7KHVH�QHJRWLDWLRQV� WRRN�XSZDUGV
RI� D� \HDU�� SULPDULO\� GXH� WR� FRQWUDFWLQJ� LVVXHV� RQ� ERWK� VLGHV� UHODWHG� WR
OLDELOLW\��ULVN��DQG�WKH�QDWXUH�RI�FRQWULEXWLRQV�

$OVR� LQ� ������ SDUWQHUVKLS� DJUHHPHQWV�ZHUH� H[HFXWHG�ZLWK� RWKHU� SDUWQHUV�
LQFOXGLQJ�86�:HVW�� WKH�5HQQL[�&RUSRUDWLRQ� �ORFDO�GLVWULEXWRU� IRU��0���DQG
0RWRUROD���$�FRPSHWLWLYH�VHOHFWLRQ�SURFHVV��DV�VSHFLILHG�E\�DQ�LQWHUSUHWDWLRQ
IURP�WKH�0LQQHVRWD�$WWRUQH\�*HQHUDO’V�RIILFH��FRPSOLFDWHG�WKH�QHJRWLDWLRQ
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SURFHVV�ZLWK�5HQQL[�� �7KH� ILQDO�SDUWQHUVKLS�DJUHHPHQW�ZDV�H[HFXWHG�ZLWK
(7$.�LQ�WKH�VSULQJ�RI������

,Q� HDUO\� ������86�:HVW’V�&RPPXQLW\�/LQN� RQ�OLQH� FRPPHUFLDO� YLGHRWH[W
VHUYLFH�ZDV� GLVFRQWLQXHG�� � 86�:HVW�PDLQWDLQHG� LWV� FRPPLWPHQW� WR� SUR�
YLGLQJ� WKH� YLGHRWH[W� WHUPLQDOV� IRU� WKH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW�� EXW
&RPPXQLW\�/LQN�FRXOG�QR� ORQJHU�SHUIRUP�WKH�VRIWZDUH�GHYHORSPHQW�IRU
LQWHJUDWLQJ�WKH�$7,6�LQIRUPDWLRQ�ZLWK�WKH�RQ�OLQH�VHUYLFH�� �:HVWLQJKRXVH
WRRN�RYHU� UHVSRQVLELOLW\� IRU� WKLV� VRIWZDUH�GHYHORSPHQW��EXW� WKLV� UHTXLUHG
0Q�'27�WR�FRPH�XS�ZLWK�DGGLWLRQDO�IXQGV�IRU�WKLV�WDVN�

&RQFHSW�GHILQLWLRQ�DQG�SUHOLPLQDU\�V\VWHP�GHVLJQ�RI�WKH�7UDYOLQN�SURMHFW
EHJDQ�LQ�WKH�VSULQJ�RI��������'HWDLOHG�GHVLJQ�ZRUN�EHJDQ�LQ�$SULO��������,Q
2FWREHU�� :HVWLQJKRXVH� LQVWDOOHG� WKH� &$'�$9/� V\VWHP�� � 7KH� 7UDYOLQN
2SHUDWLRQDO� 7HVW� EHJDQ� LQ� 'HFHPEHU������ ZLWK� WKH� LQDXJXUDWLRQ� RI� WKH
&$'�$9/� V\VWHP�� WKH� LQVWDOODWLRQ� RI� SDVVHQJHU� LQIRUPDWLRQ� NLRVNV� DW
WKUHH�GRZQWRZQ�ORFDWLRQV��DQG�WKH�LQVWDOODWLRQ�RI�WKH�HOHFWURQLF�VLJQV�DQG
YLGHR�PRQLWRUV�DW�WKH�/RXLVLDQD�7UDQVLW�&HQWHU��WKH�&RXQW\�5RDG����6RXWK
SDUN�DQG�ULGH�ORW��DQG�WKH�3O\PRXWK�5RDG�7UDQVLW�&HQWHU���7KH�$7,6�V\V�
WHP� EHFDPH� RSHUDWLRQDO� RQH� PRQWK� ODWHU�� ZKLFK� PHDQW� WKDW� WKH� NLRVNV�
VLJQV�� DQG�PRQLWRUV� FRXOG�EH� WXUQHG�RQ�� DQG� WKH\� FRXOG� UHSRUW� WKH� UHDO�
WLPH�VWDWXV�RI�$9/�HTXLSSHG�EXVHV�RSHUDWLQJ�LQ�WKH�FRUULGRU�

,Q�'HFHPEHU�������:HVWLQJKRXVH� VROG�RII� VHYHUDO� RI� LWV� GLYLVLRQV�� RQH� RI
WKHP� EHLQJ� WKH� GLYLVLRQ� WKDW� ZDV� ZRUNLQJ� RQ� WKH� 7UDYOLQN� 2SHUDWLRQDO
7HVW�� � 7KLV� GLYLVLRQ� EHFDPH� 7UDQVSRUWDWLRQ� 0DQDJHPHQW� 6ROXWLRQV�� ,QF�
�706���D�XQLW�RI�(�6\VWHPV��ODWHU�DFTXLUHG�E\�5D\WKHRQ����7KLV�VDOH�KDG�WKH
HIIHFW�RI�VORZLQJ�GRZQ�WKH�SURMHFW�GXULQJ�WKLV�WUDQVLWLRQ�IURP�:HVWLQJKRXVH
WR�706�

7KH�$9,� VLJQSRVW� V\VWHP�RI� WKH�7UDYOLQN�2SHUDWLRQDO�7HVW�ZDV� LQVWDOOHG
RQ� WKH�EXVHV�DQG�VLJQSRVWV� DORQJ� WKH� ,����� FRUULGRU�� EXW� WKLV� WHFKQRORJ\
QHYHU�EHFDPH�D� IXOO\�RSHUDWLQJ� WUDYHO� WLPH�GDWD� FROOHFWLRQ� DQG� UHSRUWLQJ
V\VWHP���7KHUH�ZHUH�WZR�UHDVRQV�WKDW�WKLV�V\VWHP�ZDV�QHYHU�XVHG���2QH�RI
WKH� SUREOHPV� ZDV� WKDW� WKH� $9,� WUDQVPLWWHUV� RQ� WKH� EXVHV� ZHUH
LQDGYHUWHQWO\� WULJJHULQJ� VRPH� RI� WKH� WUDIILF� VLJQDOV� WKDW� KDG� HPHUJHQF\
YHKLFOH� SUH�HPSWLRQ�GHYLFHV�� � 7KLV�ZDV� D� VDIHW\� KD]DUG�� DQG� VR� WKH�$9,
WUDQVPLWWHUV� RQ� WKH�EXVHV� KDG� WR� EH� WXUQHG� RII�� � 7KH� VHFRQG� UHDVRQ�ZDV
WKDW� VHYHUDO� SURJUDPPLQJ� REVWDFOHV� DQG� VWDIILQJ� VHW�EDFNV� SUHYHQWHG
0Q�'27�IURP�GHYHORSLQJ�WKH�VRIWZDUH�WR�EH�XVHG�ZLWK�WKH�$9,�V\VWHP�
7R� PRYH� IRUZDUG� ZLWK� WKH� UHPDLQGHU� RI� WKH� 7UDYOLQN� SURMHFW�� WKH� $9,
VXEV\VWHPV�GHYHORSPHQW�ZDV�GLVFRQWLQXHG����7KH�0&72�LV�QRZ�ZRUNLQJ
ZLWK�DUHD�PXQLFLSDOLWLHV�WR�XVH�WKLV�V\VWHP�IRU�WUDQVLW�YHKLFOH�SULRULWL]DWLRQ
DW�WUDIILF�VLJQDOV��

3DUWLFLSDQWV�IRU�WKH�RQ�OLQH�VHUYLFH�SRUWLRQ�RI�7UDYOLQN�ZHUH�UHFUXLWHG�IURP
WKH� ,����� FRUULGRU�� � 5HFUXLWPHQW�ZDV�GRQH� YLD� WHOHSKRQHV��PDLOLQJV�� DQG
SUHVHQWDWLRQV�DW�GRZQWRZQ�EXVLQHVVHV���&ULWHULD�IRU�SDUWLFLSDWLRQ�LQFOXGHG
UHVLGLQJ� LQ� WKH� FRUULGRU� DQG� ZRUNLQJ� RU� JRLQJ� WR� VFKRRO� LQ� GRZQWRZQ
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0LQQHDSROLV�� � 3DUWLFLSDQWV� ZHUH� DOVR� VHOHFWHG� WR� HTXDOO\� UHSUHVHQW� WKH
PRGHV�RI� WUDYHO�� LQFOXGLQJ�GULYLQJ�DORQH��FDUSRROLQJ��DQG�ULGLQJ� WKH�EXV�
,Q� -XQH� DQG� -XO\������� D� WRWDO� RI� ���� SDUWLFLSDQWV� UHFHLYHG� DQ� KRXU� RI
WUDLQLQJ� DQG� WHUPLQDOV�ZHUH� GLVWULEXWHG�� � 7KH� 7UDYOLQN�2Q�OLQH� LQIRUPD�
WLRQ�VHUYLFH�EHFDPH�DYDLODEOH�WR�WKH�WHVW�JURXS�RI�XVHUV�LQ�-XQH������

7ZR�VLJQLILFDQW�HYHQWV�LQ�0&72�RSHUDWLRQV�RFFXUUHG�GXULQJ�WKH�OLIH�RI�WKH
7UDYOLQN� 2SHUDWLRQDO� 7HVW�� � %HJLQQLQJ� ZLWK� WKH� ZLQWHU� RI� ���������
VFKHGXOH�� 0&72� PDGH� VLJQLILFDQW� FXWV� LQ� VHUYLFH� LQ� WKH� ,����� FRUULGRU
URXWHV�GXH�WR�EXGJHW�FXWEDFNV����6HH�6HFWLRQ�����IRU�GHWDLOV�RQ�WKH�H[WHQW�RI
WKHVH� FXWV��� � 7KH� RWKHU� VLJQLILFDQW� HYHQW� ZDV� WKH� EXV� GULYHUV’ � VWULNH� LQ
2FWREHU��������7KLV�HIIHFWLYHO\�FXW�WKH�RSHUDWLRQDO�WHVW�VKRUW�E\�DERXW�WZR
PRQWKV�VLQFH�WKH�EXVHV�GLG�QRW�RSHUDWH�IRU�QHDUO\�D�PRQWK��DQG�WKHQ�ULGHU�
VKLS�ZDV�GRZQ�GXULQJ�1RYHPEHU�DV�QRW�DOO� ULGHUV�UHWXUQHG�LPPHGLDWHO\
WR�FRPPXWLQJ�E\�EXV�

,Q� 'HFHPEHU������� WKH� YLGHR� PRQLWRUV�� HOHFWURQLF� VLJQV�� DQG� WKH� NLRVNV
ZHUH�WXUQHG�RII�DQG�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH�FHDVHG�DFFRUGLQJ�WR� WKH
SODQQHG� RSHUDWLRQDO� WHVW� VFKHGXOH��ZLWK� HYDOXDWLRQ� DFWLYLWLHV� FRQWLQXLQJ�
0&72�FRQWLQXHV�WR�XVH�WKH�$9/�WHFKQRORJ\�IRU�WUDFNLQJ�YHKLFOH�ORFDWLRQV�
EXW�QRW�IRU�VFKHGXOH�DGKHUHQFH�SXUSRVHV�

n ��� 2EMHFWLYHV

/RFDO�2EMHFWLYHV

$W� WKH� ORFDO� OHYHO�� WKH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW� SXUVXHG� WKUHH� OHYHOV� RI
REMHFWLYHV���FXVWRPHU�RULHQWHG��WUDQVLW�RSHUDWLRQV�RULHQWHG��DQG�WHFKQRORJ\�
UHODWHG���7KHVH�REMHFWLYHV�DUH�GHVFULEHG�EHORZ�

&XVWRPHU�2EMHFWLYHV

,QFUHDVH�WKH�QXPEHU�RI�WUDQVLW�XVHUV�DV�D�UHVXOW�RI�WKH�IROORZLQJ�LPSURYH�
PHQWV�WR�WKH�WUDQVLW�V\VWHP�

• ,QFUHDVH� DFFHVV� RI� SRWHQWLDO� ULGHUV� WR� LQIRUPDWLRQ� UHJDUGLQJ� WUDQVLW
VHUYLFHV�DQG�IDFLOLWLHV�E\�SURYLGLQJ� LQIRUPDWLRQ�DW�KRPH�� LQ� WKH�ZRUN�
SODFH��DW�SDUN�DQG�ULGH�ORWV��DQG�RWKHU�SXEOLF�ORFDWLRQV�

• 3URYLGH� UHDO�WLPH� WUDQVLW� DQG� WUDIILF� LQIRUPDWLRQ� WKDW� HPSKDVL]HV� WKH
WLPH�DQG�GROODU�VDYLQJV�WKDW�FDQ�EH�DFKLHYHG�WKURXJK�WKH�XVH�RI�DOWHU�
QDWLYHV�WR�VLQJOH�RFFXSDQW�YHKLFOHV�
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• ,PSURYH� WKH� TXDOLW\� RI� FXVWRPHU� LQIRUPDWLRQ� E\� HPSKDVL]LQJ� WLPH�
OLQHVV�� IOH[LELOLW\�� DQG� FRQWHQW� WKDW� LV� EDVHG� XSRQ�PHDVXUHG� FXVWRPHU
QHHGV��DQG

• 'HWHUPLQH�FXVWRPHU�UHVSRQVH�WR�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKH�$376
WHFKQRORJLHV�DQG�WKHLU�UHVSRQVH�WR�KRZ�LW�LV�SUHVHQWHG�WR�WKHP��LQFOXG�
LQJ�ZKLFK�LQIRUPDWLRQ�LV�XVHIXO��KRZ�HDV\�LW�LV�WR�XVH�NLRVNV��YLGHRWH[W
WHUPLQDOV��HWF�

7UDQVLW�2SHUDWLRQV�2EMHFWLYHV

• (YDOXDWH�WKH�LPSDFW�RI�$9/�RQ�VHUYLFH�HIILFLHQF\�DQG�TXDOLW\��LQFOXGLQJ
RQ�WLPH� SHUIRUPDQFH�� WLPHG�WUDQVIHUV�� LQFLGHQW� PDQDJHPHQW�� DQG
VFKHGXOLQJ�

• (YDOXDWH� WKH� IXQFWLRQDOLW\� DQG� LQWHJUDWLRQ� RI� $7,6�$9/� LQWR� WKH
0&72’V�EXV�RSHUDWLRQV��LQFOXGLQJ�VHUYLFH�SODQQLQJ��GLVSDWFKLQJ��WUDQ�
VLW�FRQWURO�DQG�VHFXULW\��FRPPXQLFDWLRQV��DQG�LQIRUPDWLRQ�V\VWHPV��DQG

• 7HVW�WKH�HIIHFWLYHQHVV�RI�WKH�WUDYHOHU�LQIRUPDWLRQ�V\VWHP�LQ�WHUPV�RI�WKH
SK\VLFDO�ORFDWLRQ��FRQWHQW��DQG�WKH�DELOLW\�WR�FRPPXQLFDWH�WKH�UHTXLUHG
LQIRUPDWLRQ�

7HFKQRORJ\�2EMHFWLYHV

'HWHUPLQH�WKH�SHUIRUPDQFH�RI�WKH�VHOHFWHG�WHFKQRORJLHV�LQ�WKH�UHDO�ZRUOG
HQYLURQPHQW�� LQFOXGLQJ�DFFXUDF\�� WLPHOLQHVV�� DQG� UHOLDELOLW\�� � 7KHVH� WHFK�
QRORJ\�HYDOXDWLRQV�LQFOXGH�

• 9LGHRWH[W�� SHUVRQDO� FRPSXWHUV� ZLWK� FRPPXQLFDWLRQV� VRIWZDUH�� VPDUW
NLRVNV��DQG�RWKHU�FXVWRPHU�DFFHVV�GHYLFHV�

• (OHFWURQLF�VLJQV�DQG�GLVSOD\�PRQLWRUV�

• $9/�DQG�FRPSXWHU�DLGHG�GLVSDWFKLQJ�V\VWHPV��DQG

• 7KH�GDWD�FRPPXQLFDWLRQV�QHWZRUN�UHTXLUHG�WR�VXSSRUW�WKH�SURMHFW�

2WKHU�2EMHFWLYHV

• 'HYHORS�FRRSHUDWLYH�DJUHHPHQWV�IRU�SDUWQHUVKLSV�DPRQJ�SXEOLF�VHFWRU
DJHQFLHV�DQG�ZLWK�WKH�SULYDWH�VHFWRU�

• ,QFRUSRUDWH�SURMHFW�ILQGLQJV�LQWR�IXWXUH�SROLF\�UHODWHG�WR�WUDQVSRUWDWLRQ
LQYHVWPHQWV��DQG

• 'LVVHPLQDWH�WKH�LQIRUPDWLRQ�WR�RWKHUV�LQYROYHG�ZLWK�$376�WHFKQRORJ\�



7UDYOLQN�(YDOXDWLRQ�5HSRUW

&DPEULGJH�6\VWHPDWLFV��,QF� ����

7KH�7UDYOLQN�SURMHFW� DFWLYLWLHV�ZHUH� VWUXFWXUHG� WR� IXOILOO� WKHVH� REMHFWLYHV�
7KLV�HYDOXDWLRQ�RI�WKH�2SHUDWLRQDO�7HVW�H[DPLQHV�WKH�H[WHQW�WR�ZKLFK�WKH
SURMHFW�REMHFWLYHV�KDYH�EHHQ�PHW�

1DWLRQDO�$376�2EMHFWLYHV

7KH� )7$� KDV� GHILQHG� WKH� IROORZLQJ� IRXU� SULQFLSDO� REMHFWLYHV� RI� WKH
QDWLRQDO�$376�SURJUDP���$OWKRXJK�WKH�7UDYOLQN�SURMHFW�DGGUHVVHV�HDFK�RI
WKHVH�REMHFWLYHV��QRW�DOO�RI� WKH�HOHPHQWV�XQGHU�HDFK�REMHFWLYH� LV� D�SDUW� RI
WKH� 7UDYOLQN� SURMHFW�� � 7KH�$376� REMHFWLYHV� DQG� WKHLU� HOHPHQWV� DUH� OLVWHG
KHUH�WR�SUHVHQW�WKH�FRPSOHWH�VFRSH�RI�QDWLRQDO�HYDOXDWLRQ�

2EMHFWLYH���¥�(QKDQFH�4XDOLW\�RI�2Q�VWUHHW�6HUYLFH�WR�&XVWRPHUV

• ,PSURYH�WKH�TXDOLW\��WLPHOLQHVV�DQG�DYDLODELOLW\�RI�FXVWRPHU�LQIRUPDWLRQ�

• ,QFUHDVH�WKH�FRQYHQLHQFH�RI�IDUH�SD\PHQWV�ZLWKLQ�DQG�EHWZHHQ�PRGHV�

• ,PSURYH�VDIHW\�DQG�VHFXULW\�

• ,QFUHDVH�VHUYLFH�UHOLDELOLW\�

• 0LQLPL]H�SDVVHQJHU�WUDYHO�WLPH��DQG

• (QKDQFH�RSSRUWXQLWLHV�IRU�FXVWRPHU�IHHGEDFN�

2EMHFWLYH���¥�,PSURYH�6\VWHP�3URGXFWLYLW\�DQG�-RE�6DWLVIDFWLRQ

• ,PSURYH�VFKHGXOH�DGKHUHQFH�DQG�LQFLGHQW�UHVSRQVH�

• ,PSURYH� WKH� WLPHOLQHVV� DQG� DFFXUDF\� RI� RSHUDWLQJ� GDWD� IRU� VHUYLFH
SODQQLQJ�DQG�VFKHGXOLQJ�

• ,PSURYH�WKH�UHVSRQVH�WR�YHKLFOH�DQG�IDFLOLW\�IDLOXUHV�

• 3URYLGH� LQWHJUDWHG� LQIRUPDWLRQ� PDQDJHPHQW� V\VWHPV� DQG� GHYHORS
LPSURYHG�PDQDJHPHQW�SUDFWLFHV��DQG

• 5HGXFH�ZRUNHU�VWUHVV�DQG�LQFUHDVH�MRE�VDWLVIDFWLRQ�

2EMHFWLYH���¥�(QKDQFH�WKH�&RQWULEXWLRQ�RI�3XEOLF�7UDQVSRUWDWLRQ
6\VWHPV�WR�2YHUDOO�&RPPXQLW\�*RDOV

• )DFLOLWDWH�WKH�DELOLW\�WR�SURYLGH�GLVFRXQWHG�IDUHV�WR�VSHFLDO�XVHU�JURXSV
�H�J���GLVDEOHG�RU�HPSOR\HHV�HOLJLEOH�IRU�WD[�IUHH�HPSOR\HU�VXEVLGLHV��
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• ,PSURYH� FRPPXQLFDWLRQ�ZLWK�XVHUV�KDYLQJ�GLVDELOLWLHV� �H�J��� YLVXDO� RU
KHDULQJ�LPSDLUPHQWV��

• ,PSURYH�WKH�PRELOLW\�RI�XVHUV�ZLWK�DPEXODWRU\�GLVDELOLWLHV�

• ,QFUHDVH�WKH�H[WHQW��VFRSH��DQG�HIIHFWLYHQHVV�RI�7UDQVSRUWDWLRQ�'HPDQG
0DQDJHPHQW�SURJUDPV��DQG

• ,QFUHDVH�WKH�XVH�RI�KLJK�RFFXSDQF\�YHKLFOHV�

2EMHFWLYH���¥�([SDQG�WKH�.QRZOHGJH�%DVH�RI�3URIHVVLRQDOV
&RQFHUQHG�ZLWK�$376�,QQRYDWLRQV

• &RQGXFW�WKRURXJK�HYDOXDWLRQV�RI�RSHUDWLRQDO�WHVWV�

• 'HYHORS�DQ�HIIHFWLYH�LQIRUPDWLRQ�GLVVHPLQDWLRQ�SURFHVV�

• 6KRZFDVH�VXFFHVVIXO�$376�LQQRYDWLRQV�LQ�PRGHO�RSHUDWLRQDO�WHVWV��DQG

• $VVLVW�V\VWHP�GHVLJQ�DQG�LQWHJUDWLRQ�

7KHVH� DUH� RYHUDOO� REMHFWLYHV� IRU� WKH� HQWLUH� QDWLRQDO� $376� SURJUDP�� � $V
VXFK��WKH\�DUH�QRW�QHFHVVDULO\�VSHFLILF�WR�WKH�7UDYOLQN�RSHUDWLRQDO�WHVW�

%\�FRPSDULQJ�WKH�QDWLRQDO�$376�ZLWK�ORFDO�REMHFWLYHV��D�FRUUHODWLRQ�FDQ�EH
GHYHORSHG� DV� VKRZQ� LQ� 7DEOH������ � 7KLV� WDEOH� VKRZV� WKDW� DOO� RI� WKH� ORFDO
REMHFWLYHV�DUH�HQFRPSDVVHG�E\�QDWLRQDO�$376�REMHFWLYHV�

7KH�UHPDLQGHU�RI�WKLV�HYDOXDWLRQ�SODQ�LGHQWLILHV�WKH�VSHFLILF�PHDVXUHV�IRU
HYDOXDWLQJ� WKH� $7,6�$9/� V\VWHP� LQ� WKH� FRQWH[W� RI� ERWK� WKH� JRDOV� DQG
REMHFWLYHV���7DEOH�����LGHQWLILHV�HDFK�PHDVXUH�RI�HIIHFWLYHQHVV�EDVHG�RQ�WKH
QDWLRQDO�$376�REMHFWLYHV�DQG�LWV�SODFH�ZLWKLQ�WKH�9ROSH�&HQWHU�JXLGHOLQHV�

7KH� VSHFLILF� 0HDVXUHV� RI� (IIHFWLYHQHVV� WKDW� DUH� OLVWHG� LQ� 7DEOH����� DUH
JURXSHG� LQWR� WKH� FDWHJRULHV� LGHQWLILHG� LQ� WKH� 9ROSH� &HQWHU� *XLGHOLQHV�
7KLV� HYDOXDWLRQ� SODQ� LV� RUJDQL]HG� E\� WKHVH� FDWHJRULHV�� � 7KHUHIRUH�� HDFK
PHDVXUH�OLVWHG�XQGHU�D�KHDGLQJ��VXFK�DV�FRVW��XVHU�DFFHSWDQFH��HWF���FDQ�EH
IRXQG�LQ�D�FRUUHVSRQGLQJ�VHFWLRQ�RI�WKH�HYDOXDWLRQ�SODQ���+RZHYHU��VRPH
RI� WKH� 0HDVXUHV� RI� (IIHFWLYHQHVV� OLVWHG� LQ� 7DEOH������ VXFK� DV� FKDQJH� LQ
SDUN�DQG�ULGH�ORW�XVH��FKDQJH�LQ�907��DQG�FKDQJH�LQ�IXHO�FRQVXPSWLRQ�GR
QRW� DSSHDU� LQ� WKLV� UHSRUW� EHFDXVH� WKH\� ZHUH� EH\RQG� WKH� VFRSH� RI� WKLV
HYDOXDWLRQ���7KH\�ZHUH�LQFOXGHG�LQ�WKLV�WDEOH�WR�VKRZ�WKH�FRPSUHKHQVLYH
QDWXUH�RI�$376�HYDOXDWLRQ�
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��� 8VHU�$FFHSWDQFH

7KH� LQIRUPDWLRQ� SURYLGHG� E\� 7UDYOLQN� VHUYHG� D� EURDG� UDQJH� RI� XVHUV�
LQFOXGLQJ�EXV�ULGHUV�ZKR�FRQVXOWHG� WKH�HOHFWURQLF�VLJQV�DQG�YLGHR�PRQL�
WRUV� DW� WKH� SDUN�DQG�ULGH� ORWV�� GRZQWRZQ�ZRUNHUV� ZKR� REWDLQHG� WUDQVLW
DQG�WUDIILF�LQIRUPDWLRQ�DW�WKH�NLRVNV��7UDYOLQN�2Q�OLQH�XVHUV�ZKR�DFFHVVHG
LQIRUPDWLRQ� DW� WKHLU� YLGHRWH[W� WHUPLQDOV� RU� SHUVRQDO� FRPSXWHUV�� 0&72
EXV�GULYHUV�DQG�FRQWURO�FHQWHU�VWDII�ZKR�FRPPXQLFDWHG�YLD�WKH�&$'�$9/
V\VWHP�� DQG�0&72� DGPLQLVWUDWRUV�ZKR� XVHG� WKH� LQIRUPDWLRQ� JHQHUDWHG
E\�7UDYOLQN�WR�PDNH�PDQDJHPHQW�GHFLVLRQV���7KH�UHVSRQVH�WR�7UDYOLQN�E\
WKHVH�YDULRXV�XVHU�JURXSV�ZDV� DVVHVVHG�E\� HYDOXDWLQJ�PHDVXUHV� VXFK� DV
FKDQJHV� LQ� WUDQVLW� ULGHUVKLS�� FKDQJHV� LQ� DWWLWXGHV� WRZDUG� WUDQVLW� VHUYLFH�
WKH� H[WHQW� WR� ZKLFK� 7UDYOLQN� ZDV� XVHG�� SHUFHLYHG� EHQHILWV� RI� 7UDYOLQN�
DQG�� LQ� WKH�FDVH�RI� WKH�7UDYOLQN�2Q�OLQH�XVHUV��ZLOOLQJQHVV� WR�SD\� IRU� WKH
VHUYLFH�

7KH�GDWD�QHHGHG�WR�FDOFXODWH�WKHVH�PHDVXUHV�RI�XVHU�DFFHSWDQFH�ZHUH�FRO�
OHFWHG� WKURXJK� VXUYH\V� DGPLQLVWHUHG� WR� 7UDYOLQN� 2Q�OLQH� XVHUV�
SDVVHQJHUV� ERDUGLQJ� EXVHV� DW� SDUN�DQG�ULGH� ORWV� ZLWK� 7UDYOLQN� GHYLFHV�
NLRVN�XVHUV��DQG�EXV�GULYHUV�� �7KH�GDWD�FROOHFWHG�IURP�WKHVH�VXUYH\V�ZDV
VXSSOHPHQWHG�ZLWK� LQIRUPDWLRQ�JDWKHUHG� IURP�WZR� IRFXV�JURXS�VHVVLRQV
RI� 7UDYOLQN� 2Q�OLQH� XVHUV�� DQG� IURP� LQWHUYLHZV� ZLWK� 0&72
DGPLQLVWUDWRUV�� �7KH�7UDYOLQN�V\VWHPV�DOVR�WUDFNHG�XVH�HOHFWURQLFDOO\�DQG
SURYLGHG� PHDVXUHV�� VXFK� DV� WKH� QXPEHU� RI� ORJ�RQV� DQG� WKH� QXPEHU� RI
VFUHHQV�DFFHVVHG� IRU� WKH�NLRVNV�DQG� WKH�RQ�OLQH� VHUYLFH�� � ,Q�DGGLWLRQ�� WKLV
HYDOXDWLRQ�UHOLHG�RQ�VWDWLVWLFV�FROOHFWHG�URXWLQHO\�E\�0&72�RQ�EXV� URXWH
SHUIRUPDQFH��VXFK�DV�ULGHUVKLS�DQG�IDUH�UHYHQXHV�

7KH�IROORZLQJ�GLVFXVVLRQ�RI�XVHU�DFFHSWDQFH� LV�GLYLGHG� LQWR�VHSDUDWH�VHF�
WLRQV�IRU�HDFK�RI�7UDYOLQN’V�IRXU�W\SHV�RI�XVHU�LQWHUIDFHV���7UDYOLQN�2Q�OLQH�
NLRVNV�� HOHFWURQLF� VLJQV� DQG�PRQLWRUV�� DQG� WKH� &$'�$9/� V\VWHP�� � 7KH
VSHFLILF�PHDVXUHV�XVHG�WR�HYDOXDWH�XVHU�DFFHSWDQFH�RI�WKHVH�IRXU�W\SHV�RI
LQWHUIDFHV�DUH�GLVFXVVHG�LQ�HDFK�VHFWLRQ�

n ��� 7UDYOLQN�2Q�OLQH

7KH�0LQQHVRWD� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ� SURYLGHG� D� FRPSXWHU� RQ�
OLQH� WUDYHO� LQIRUPDWLRQ� VHUYLFH� FDOOHG�7UDYOLQN�2Q�OLQH�YLD�$7,6� WR� D� WHVW
JURXS�RI�����UHVLGHQWV�RI�WKH�,�����FRUULGRU�ZKR�ZRUNHG�RU�ZHQW�WR�VFKRRO
LQ�0LQQHDSROLV�� �0HPEHUV� RI� WKLV� WHVW� JURXS� UHFHLYHG� WUDLQLQJ� DQG�ZHUH
JLYHQ�VSHFLDO�YLGHRWH[W� WHUPLQDOV�RU�XVHG� WKHLU�RZQ�3&�WR�DFFHVV� WKH�RQ�
OLQH�VHUYLFH���7KH\�DOVR�UHVSRQGHG�WR�WZR�VHSDUDWH�VXUYH\V���RQFH�SULRU�WR
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WKH�7UDYOLQN�2SHUDWLRQDO�7HVW� DQG�DJDLQ� DIWHU� WKH\� KDG�XVHG� WKH� VHUYLFH
IRU� IRXU� RU� ILYH� PRQWKV�� � $� FRQWURO� JURXS� WKDW� GLG� QRW� KDYH� DFFHVV� WR
7UDYOLQN�2Q�OLQH�ZDV�DOVR� UHFUXLWHG�DQG�DVNHG� WKH�VDPH�TXHVWLRQV�DERXW
WUDYHO�EHKDYLRU�EHIRUH�DQG�DIWHU�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW���7ZHQW\�RI
WKH�7UDYOLQN�2Q�OLQH�XVHUV�DOVR�SDUWLFLSDWHG�LQ�IRFXV�JURXSV�WKDW�ZHUH�KHOG
WR�GLVFXVV�WKH�VHUYLFH�

8VHU�DQG�&RQWURO�*URXS�3URILOHV

7KH� SXUSRVH� RI� LQFOXGLQJ� D� FRQWURO� JURXS� DV� SDUW� RI� WKH� H[SHULPHQWDO
GHVLJQ�IRU�WKH�HYDOXDWLRQ�ZDV�WR�LVRODWH�WKH�HIIHFWV�RI�7UDYOLQN�IURP�RWKHU
IDFWRUV�LQIOXHQFLQJ�WUDYHO�EHKDYLRU��DWWLWXGHV��HWF���7KH�H[WHQW�WR�ZKLFK�WKLV
FDQ�EH�DFFRPSOLVKHG�GHSHQGV�RQ�KRZ�VLPLODU�WKH�XVHU�DQG�FRQWURO�JURXSV
DUH���)RU�WKH�SXUSRVHV�RI�WKLV�VWXG\��WKHVH�JURXSV�ZHUH�IRXQG�WR�EH�IDLUO\
FRPSDUDEOH���7DEOH�����SURYLGHV�D�FRPSDULVRQ�RI�WKH�SURILOHV�RI�WKHVH�WZR
JURXSV�� � 6DPSOH� VL]HV� DUH� QRW� VXIILFLHQW� WR� PDNH� DQ\� VWDWLVWLFDOO\
VLJQLILFDQW�FRQFOXVLRQV��EXW�WKH�UHVXOWV�DUH�LQGLFDWLYH�RI�WKH�GLUHFWLRQDOLW\�RI
WKH�LPSDFWV�

0RGH�6SOLW�DQG�&RPPXWLQJ�3DWWHUQV

'XULQJ� WKH� UHFUXLWPHQW� RI�SDUWLFLSDQWV� LQ� WKH�7UDYOLQN�2Q�OLQH� VWXG\�� DQ
DWWHPSW�ZDV�PDGH�WR�REWDLQ�HTXDO�QXPEHUV�RI�SDUWLFLSDQWV�IURP�DOO�WKUHH
FRPPXWHU� JURXSV�� � RQH�WKLUG� GULYH�DORQH� FRPPXWHUV�� RQH�WKLUG� FDUSRRO�
HUV��DQG�RQH�WKLUG�EXV�ULGHUV�� �7KLV�GRHV�QRW�UHIOHFW� WKH�PRGH�VSOLW�RI� WKH
FRUULGRU��EXW�UDWKHU�ZDV�DQ�DWWHPSW�WR�JHW�VLJQLILFDQW�QXPEHUV�IURP�HDFK
JURXS�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�

7KHUH� ZDV� DOPRVW� QR� FKDQJH� LQ� WKH� PRGH� VSOLW� RI� WKH� 7UDYOLQN� 2Q�OLQH
XVHUV�IURP�EHIRUH�WR�DIWHU� WKH�WHVW�� �7KH�PRGH�VSOLW�RI�UHVSRQGHQWV� LQ� WKH
SRVW�7UDYOLQN�VXUYH\�ZDV�LGHQWLFDO�WR�WKDW�REWDLQHG�LQ�WKH�UHFUXLWPHQW�VXU�
YH\��ZLWK�WKH�H[FHSWLRQ�WKDW�RQH�SHUFHQW�VDLG� WKH\�QRZ�XVHG�VRPH�RWKHU
PRGH��H�J���ELF\FOLQJ��ZDONLQJ��HWF����ZKLFK�UHGXFHG�WKH�EXV�ULGHUV�E\�RQH
SHUFHQW��VHH�7DEOH������

7KH�UHVXOWV�RI�WKH�VXUYH\�VXJJHVW�WKDW�SDUWLFLSDWLRQ�LQ�WKH�7UDYOLQN�2Q�OLQH
XVHUV�JURXS�KDG�D�VWDELOL]LQJ�HIIHFW�RQ�FRPPXWHUV’ �PRGH�FKRLFH�� �%HIRUH
WKH�7UDYOLQN�SURMHFW�� ���SHUFHQW�RI� WKH�7UDYOLQN�2Q�OLQH�XVHUV� VWDWHG� WKDW
WKH\�KDG�EHHQ�FRPPXWLQJ�E\�WKHLU�FXUUHQW�PRGH�IRU�OHVV�WKDQ�RQH�\HDU�

$IWHU�7UDYOLQN��RQO\����SHUFHQW�RI� WKH�2Q�OLQH�XVHUV�VWDWHG� WKDW� WKH\�KDG
EHHQ�FRPPXWLQJ�E\�WKHLU�FXUUHQW�PRGH�IRU�OHVV�WKDQ�RQH�\HDU�

7KLV�LQGLFDWHV�WKDW�RYHU�WKH�FRXUVH�RI�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW��RQO\
KDOI�DV�PDQ\�2Q�OLQH�XVHUV�FKDQJHG�FRPPXWLQJ�PRGHV�LQ�WKH�ODVW�\HDU�DV
EHIRUH� 7UDYOLQN�� � 7KLV� WUHQG� FRQWUDVWV�ZLWK� WKH� WUHQG� DPRQJ� WKH� FRQWURO
JURXS�� � %RWK� EHIRUH� DQG� DIWHU� 7UDYOLQN�� ��� SHUFHQW� RI� WKH� FRQWURO� JURXS
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7DEOH���� &RPSDULVRQ�RI�7UDYOLQN�2Q�OLQH�8VHUV�WR�&RQWURO�*URXS

7UDYOLQN�2Q�OLQH�8VHUV
�3HUFHQW�

&RQWURO�*URXS
�3HUFHQW�

6H[ 0HQ �� ��
:RPHQ �� ��

$JH ���WR��� �� ��
���WR��� �� ��
���WR��� �� ��

,QFRPH ��������WR�������� �� ��
��������RU�PRUH �� ��

&KDQJHG�5HVLGHQFHV
0RYHG�RXWVLGH�VWXG\�DUHD � �
0RYHG�ZLWKLQ�VWXG\�DUHD � �

:RUN�6FKRRO
,Q�WKH�FLW\�RI�0LQQHDSROLV �� ��
)LYH�GD\V�D�ZHHN �� ��

$YHUDJH�+RXVHKROG�6L]H ���� ����

6DPSOH�6L]H�7RWDO ��� ���
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7DEOH���� 0RGH�6SOLW

8VHUV &RQWURO

0RGH
3UH�7HVW
�SHUFHQW�

3RVW�7HVW
�SHUFHQW�

3UH�7HVW
�SHUFHQW�

3RVW�7HVW
�SHUFHQW�

'ULYH�$ORQH �� �� �� ��

&DUSRRO �� �� �� ��

%XV �� �� �� ��

2WKHU � � � �

7DEOH���� /HQJWK�RI�7LPH�&RPPXWLQJ�YLD�&KRVHQ�0RGH

8VHUV &RQWURO

/HQJWK�RI�7LPH
3UH

������
3RVW
������

3UH
������

3RVW
������

/HVV�WKDQ���PRQWKV � � � �

��WR����PRQWKV �� � �� ��

��WR���\HDUV �� �� �� ��

/RQJHU�WKDQ���\HDUV �� �� �� ��
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UHSRUWHG�KDYLQJ� FKDQJHG� FRPPXWLQJ�PRGHV�ZLWKLQ� WKH� SUHYLRXV� WZHOYH
PRQWKV��VHH�7DEOH������

'XULQJ� WKH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW�� WKHUH� ZDV� D� VOLJKW� LQFUHDVH� LQ
YHKLFOH� RZQHUVKLS� DPRQJ� 7UDYOLQN� 2Q�OLQH� XVHUV’ � KRXVHKROGV�� � %HIRUH
7UDYOLQN��RQO\�RQH�XVHU��OHVV�WKDQ�RQH�SHUFHQW��UHSRUWHG�KDYLQJ�QR�FDU����
SHUFHQW�UHSRUWHG�KDYLQJ�RQO\�RQH�FDU��DQG����SHUFHQW�UHSRUWHG�KDYLQJ�WZR
RU�PRUH�FDUV���,Q������DIWHU�WKH\�KDG�XVHG�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH��WKH
QXPEHU� RI� KRXVHKROGV� ZLWK� WZR� FDUV� RU� PRUH� LQFUHDVHG� WR� ��� SHUFHQW�
ZKLOH� RQO\� ��� SHUFHQW� RI� WKH� XVHUV� UHSRUWHG� KDYLQJ� RQH� FDU�� � 2QH�PRUH
KRXVHKROG� UHSRUWHG� KDYLQJ� QR� FDU� DYDLODEOH� DW� WKH� HQG� RI� WKH� 7UDYOLQN
SURMHFW���7KH�FRQWURO�JURXS�VKRZHG�D�VLPLODU�WUHQG�LQ�YHKLFOH�RZQHUVKLS�

5HDVRQV�IRU�1RW�5LGLQJ�WKH�%XV

7KH�PRVW�FRPPRQ�UHDVRQV�JLYHQ�E\�DXWR�XVHUV�IRU�QRW�ULGLQJ�WKH�EXV�DUH
SUHVHQWHG� LQ� 7DEOH������ � $V� VKRZQ�� WKH� WRS� WKUHH� UHDVRQV� ZHUH� “%XV
VFKHGXOH� GRHVQ’ W� ILW� P\� VFKHGXOH�” � “1HHG� YHKLFOH� GXULQJ� ZRUN� KRXUV�”
DQG�“)DVWHU�WR�GULYH�”

$QRWKHU�FRPPRQ�UHDVRQ�SHRSOH�GR�QRW�ULGH�WKH�EXV�LV�EHFDXVH�WKH\�KDYH
WR�GURS�RII�RU�SLFN�XS�FKLOGUHQ�DW�GD\FDUH�RU�VFKRRO���:KHQ�FDU�FRPPXWHUV
ZHUH�DVNHG�LI�WKH\�XVHG�WKHLU�FDU�IRU�WKLV�SXUSRVH�EHIRUH�7UDYOLQN�����SHU�
FHQW� UHSRUWHG�GRLQJ�VR��DQG����SHUFHQW� UHSRUWHG�GRLQJ� VR�DIWHU�7UDYOLQN�
7KH�FRQWURO�JURXS�DOVR�UHSRUWHG�QHHGLQJ�WKHLU�FDUV�IRU�VFKRRO�RU�FKLOG�FDUH
SXUSRVHV�DW�DERXW�WKH�VDPH�UDWH�

7UDYOLQN�2Q�OLQH�XVHUV�ZKR�HLWKHU�GULYH�DORQH�RU�FDUSRRO�WR�ZRUN�RU�VFKRRO
UHSRUWHG�QHHGLQJ� WKHLU�RZQ�YHKLFOH� IRU�ZRUN�UHODWHG�EXVLQHVV�DW� D� ORZHU
UDWH�WKDQ�GLG�WKH�FRQWURO�JURXS���$PRQJ�WKH�7UDYOLQN�2Q�OLQH�XVHUV��DERXW
KDOI�RI�WKRVH�ZKR�FDUSRRO�RU�GULYH�DORQH�UHSRUWHG�XVLQJ�WKHLU�RZQ�YHKLFOH
GXULQJ�ZRUN�KRXUV�ERWK�EHIRUH�����SHUFHQW��DQG�DIWHU�����SHUFHQW��7UDYOLQN
�VHH� 7DEOH������� � 7KH� FRQWURO� JURXS� VKRZHG� DQ� LQFUHDVH� LQ� WKH� QHHG� IRU
XVLQJ�WKHLU�RZQ�FDU�GXULQJ�ZRUN�KRXUV�IURP����SHUFHQW�QHHGLQJ�LW�EHIRUH
7UDYOLQN�WR����SHUFHQW�QHHGLQJ�LW�DIWHU�7UDYOLQN�

7KRVH�VXUYH\�UHVSRQGHQWV�ZKR�LQGLFDWHG�WKDW�WKH\�XVH�WKHLU�RZQ�YHKLFOH
IRU�ZRUN�UHODWHG�EXVLQHVV�ZHUH� WKHQ�DVNHG� “+RZ�RIWHQ�GR�\RX�XVH�\RXU
RZQ�YHKLFOH�IRU�ZRUN�UHODWHG�EXVLQHVV"” � �)RU�7UDYOLQN�2Q�OLQH�XVHUV��SUL�
YDWH�YHKLFOHV�EHFDPH�PRUH�QHFHVVDU\�IRU�ZRUN�RYHU�WKH�FRXUVH�RI�WKH�SURM�
HFW���%HIRUH�7UDYOLQN�����SHUFHQW�LQGLFDWHG�WKDW�WKH\�XVH�WKHLU�RZQ�YHKLFOH
IRU�EXVLQHVV�DW�OHDVW�VHYHUDO�WLPHV�D�ZHHN���$IWHU�7UDYOLQN�����SHUFHQW�VDLG
WKH\�QHHG�D�YHKLFOH�IRU�ZRUN�WKDW�RIWHQ��VHH�7DEOH������

7KH�PDMRULW\� RI� WKRVH� UHVSRQGHQWV�ZKR� QHHG� D� YHKLFOH� IRU�ZRUN�UHODWHG
EXVLQHVV�KDYH�QR�FRPSDQ\�YHKLFOH�DYDLODEOH� WR� WKHP�WKDW� WKH\�FRXOG�XVH
LQVWHDG�RI� WKHLU�RZQ�YHKLFOH�� �$PRQJ�7UDYOLQN�2Q�OLQH�XVHUV�� ���SHUFHQW
EHIRUH�DQG����SHUFHQW�DIWHU�7UDYOLQN�KDG�WR�XVH�WKHLU�RZQ�YHKLFOH���$�VPDOO
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7DEOH���� 7RS����5HDVRQV�IRU�1RW�5LGLQJ�WKH�%XV

7UDYOLQN�2Q�OLQH�8VHUV &RQWURO�*URXS

5HDVRQ

3UH�
7UDYOLQN
�SHUFHQW�

3RVW�
7UDYOLQN
�SHUFHQW�

3UH�
7UDYOLQN
�SHUFHQW�

3RVW�
7UDYOLQN
�SHUFHQW�

7KH�EXV�VFKHGXOH�GRHVQ’ W�ILW
P\�VFKHGXOH�

�� �� �� ��

,W’V�IDVWHU�WR�GULYH� �� �� �� ��

,�QHHG�P\�YHKLFOH�GXULQJ
ZRUN�KRXUV�

�� �� �� ��

,�QHHG�WR�GURS�RII�SLFN�XS
FKLOGUHQ�DORQJ�WKH�ZD\�

� �� � �

%XVHV�GRQ’ W�UXQ�ZKHUH�,�ZDQW
WR�JR�

� �� � ��

,�SUHIHU�WR�GULYH� � � �� �

,W�LV�QRW�FRVW�HIIHFWLYH�WR�WDNH
WKH�EXV�

� � � �

,�JHW�IUHH�SDUNLQJ�0\
FRPSDQ\�SURYLGHV�SDUNLQJ�

� � � �

,�GRQ’ W�OLNH�FRQILQHG�KRXUV�RI
D�EXV�VFKHGXOH�

� � � �

7KHUH’V�QR�EXV�VHUYLFH�ZKHUH�,
OLYH�

� � � �
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7DEOH���� $XWRPRELOH�&RPPXWHUV�5HTXLULQJ�&DU�IRU�:RUN

3HUFHQW�RI�&RPPXWHUV�1HHGLQJ�WKHLU�2ZQ�9HKLFOH�IRU�:RUN�5HODWHG�%XVLQHVV

7UDYOLQN�2Q�OLQH�8VHUV &RQWURO�*URXS
3UH�7UDYOLQN
�SHUFHQW�

3RVW�7UDYOLQN
�SHUFHQW�

3UH�
7UDYOLQN
�SHUFHQW�

3RVW�7UDYOLQN
�SHUFHQW�

'XULQJ�ZRUN�KRXUV��GR�\RX�XVH�\RXU�RZQ�YHKLFOH"

<HV �� �� �� ��

1R �� �� �� ��

7DEOH���� 8VH�RI�9HKLFOH�IRU�:RUN�UHODWHG�%XVLQHVV

8VHUV &RQWURO�*URXS
3UH�

7UDYOLQN
6XUYH\
�SHUFHQW�

3RVW�
7UDYOLQN
6XUYH\
�SHUFHQW�

3UH�
7UDYOLQN
6XUYH\
�SHUFHQW�

3RVW�
7UDYOLQN
6XUYH\
�SHUFHQW�

+RZ�RIWHQ�GR�\RX�XVH�\RXU�RZQ�YHKLFOH�IRU�ZRUN�UHODWHG�EXVLQHVV"

'DLO\ �� �� �� ��

6HYHUDO�WLPHV�D�ZHHN �� �� �� ��

2FFDVLRQDOO\ �� �� �� ��

,V�WKHUH�D�FRPSDQ\�YHKLFOH�DYDLODEOH�WKDW�\RX�FRXOG�XVH�LQVWHDG�RI�\RXU�RZQ"

<HV �� � �� ��

1R �� �� �� ��

9HKLFOH�LV�FRPSDQ\�RZQHG � � � �

7DEOH���� 5HFLSLHQWV�RI�)UHH�RU�'LVFRXQWHG�3DUNLQJ

3UH�7UDYOLQN�6XUYH\ 3RVW�7UDYOLQN�6XUYH\
&RQWURO
�SHUFHQW�

8VHUV
�SHUFHQW�

&RQWURO
�SHUFHQW�

8VHUV
�SHUFHQW�

:KHUH�\RX�SDUN��GR�\RX�UHFHLYH�IUHH�RU�GLVFRXQWHG�SDUNLQJ"

<HV �� �� �� ��

1R �� �� �� ��
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SHUFHQWDJH��WKUHH�SHUFHQW�EHIRUH�DQG�ILYH�SHUFHQW�DIWHU��ZHUH�XVLQJ�D�FRP�
SDQ\�YHKLFOH�WR�FRPPXWH�WR�DQG�IURP�ZRUN�

$ERXW�WKUHH�TXDUWHUV�RI�WKH�FRPPXWHUV�UHFHLYH�IUHH�RU�GLVFRXQWHG�SDUNLQJ
DW�WKHLU�ZRUNSODFH�RU�VFKRRO��VHH�7DEOH������� �$PRQJ�WKH�7UDYOLQN�2Q�OLQH
XVHUV�ZKR�GULYH�DORQH�RU�FDUSRRO� WR�ZRUN�RU�VFKRRO�����SHUFHQW� UHSRUWHG
UHFHLYLQJ�D�IXOO�RU�SDUWLDO�SDUNLQJ�VXEVLG\�EHIRUH�7UDYOLQN��DQG����SHUFHQW
UHSRUWHG�D�VXEVLG\�DIWHU�7UDYOLQN�

5HDVRQV�IRU�5LGLQJ�WKH�%XV

2I�WKH�����EXV�ULGHUV�ZKR�UHVSRQGHG�WR�WKH�SRVW�7UDYOLQN�VXUYH\�����SHU�
FHQW� ERDUGHG� WKHLU� EXV� DW� D� SDUN�DQG�ULGH� ORW��ZKLOH� ��� SHUFHQW� GLG� QRW�
7KHVH� SURSRUWLRQV�ZHUH� VLPLODU� WR� WKRVH� IRXQG� LQ� WKH� UHFUXLWLQJ� VXUYH\
ZKHQ����SHUFHQW�RI�WKH�UHVSRQGHQWV�VDLG�WKH\�ERDUGHG�WKHLU�EXV�DW�D�SDUN�
DQG�ULGH�

$PRQJ�7UDYOLQN�2Q�OLQH�XVHUV�ZKR�ERDUG�EXVHV�DW�SDUN�DQG�ULGH�ORWV����
SHUFHQW�VDLG�WKH\�GULYH�WR�WKH�ORW��WKUHH�SHUFHQW�WDNH�DQRWKHU�EXV�WR�WKH�ORW�
DQG����SHUFHQW�VDLG�WKH\�ZDON���+RZHYHU��ZLWK�RQO\����UHVSRQGHQWV�ILWWLQJ
LQWR�WKLV�FDWHJRU\��LW�LV�GLIILFXOW�WR�PDNH�LQIHUHQFHV�IURP�WKHVH�VWDWLVWLFV�

0RVW� EXV� FRPPXWHUV� ZKR� ERDUG� WKH� EXV� DW� D� SDUN�DQG�ULGH� ORW� GR� QRW
PDNH� VWRSV� WR� SLFN� XS� RU� GURS� RII� FKLOGUHQ� DW� VFKRRO� RU� GD\FDUH� ZKHQ
GULYLQJ�WR�RU�IURP�WKH�ORW���$ERXW����SHUFHQW�RI�WKH�7UDYOLQN�2Q�OLQH�XVHUV
UHSRUWHG�GRLQJ�VR�EHIRUH�XVLQJ� WKH�RQ�OLQH�VHUYLFH��DQG�DERXW����SHUFHQW
UHSRUWHG�GRLQJ�VR�DIWHU�7UDYOLQN�

7KH�WKUHH�PRVW�FRPPRQ�UHDVRQV�EXV�ULGHUV�JDYH�IRU�ULGLQJ�WKH�EXV�WR�DQG
IURP�ZRUN�RU�VFKRRO�ZHUH������WKH\�FDQ�VDYH�PRQH\�����WKH\�FDQ�UHOD[�DQG
GR� QRW� KDYH� WR� GULYH� LQ� WUDIILF�� DQG� ���WKH\� GR� QRW� KDYH� WR�ZRUU\� DERXW
ILQGLQJ�SDUNLQJ�GRZQWRZQ���%HIRUH�7UDYOLQN�����SHUFHQW�RI�WKH�EXV�ULGHUV
ZKR� EHFDPH� 7UDYOLQN� 2Q�OLQH� XVHUV� PHQWLRQHG� VDYLQJ� PRQH\� DV� WKHLU
SULPDU\�UHDVRQ�IRU�ULGLQJ�WKH�EXV���7KH�VHFRQG�PRVW�SRSXODU�UHDVRQ�EHIRUH
7UDYOLQN�IRU�ULGLQJ�WKH�EXV�ZDV�WKDW�EXV�ULGHUV�FDQ�UHOD[�DQG�GR�QRW�KDYH
WR�GULYH�LQ�WUDIILF��ZLWK����SHUFHQW�RI�WKH�EXV�ULGHUV�LGHQWLI\LQJ�WKLV�UHDVRQ�
$IWHU� 7UDYOLQN�� WKHVH� WZR� UHDVRQV� UHPDLQHG� WKH� PRVW� SRSXODU� UHDVRQV
DPRQJ� 7UDYOLQN� 2Q�OLQH� XVHUV� ZKR� DUH� EXV� ULGHUV�� EXW� WKHLU� UDQNLQJV
VZLWFKHG�� �$IWHU�7UDYOLQN�� UHOD[LQJ� DQG�QRW�GULYLQJ� LQ� WUDIILF� EHFDPH� WKH
PRVW�FRPPRQO\�FLWHG�UHDVRQ�IRU�ULGLQJ�WKH�EXV��VHH�7DEOH������� �7KH�WKLUG
PRVW�FRPPRQ�UHDVRQ�IRU�ULGLQJ�WKH�EXV�ZDV�WKDW�EXV�ULGHUV�GLG�QRW�KDYH
WR�ZRUU\� DERXW� ILQGLQJ�SDUNLQJ��ZLWK� DURXQG����SHUFHQW� RI� WKH� 7UDYOLQN
2Q�OLQH�XVHUV�ZKR�ZHUH�EXV�ULGHUV�FLWLQJ�WKLV�UHDVRQ�

$PRQJ�EXV�ULGHUV��SDUNLQJ�UDWHV�PD\�EH�DQ�XQVWDWHG�UHDVRQ�IRU�FKRRVLQJ
WKDW�PRGH���,I�WKH\�ZHUH�WR�GULYH�WR�ZRUN�RU�VFKRRO��PRVW�EXV�ULGHUV�ZRXOG
QRW�UHFHLYH�IUHH�RU�GLVFRXQWHG�SDUNLQJ���$ERXW����SHUFHQW�RI�WKH�7UDYOLQN
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2Q�OLQH�XVHUV�ZKR�ZHUH�EXV�ULGHUV�VDLG� WKH\�ZRXOG�KDYH� WR�SD\� WKH� IXOO
SULFH�IRU�SDUNLQJ�LI�WKH\�GURYH�

,PSDFWV�RQ�8VHUV

'ULYH�DORQH�DQG�FDUSRRO�FRPPXWHUV�ZHUH�DVNHG�LI�WKH\�KDG�WDNHQ�WKH�EXV
IRU�WKHLU�FRPPXWLQJ�WULS�RQH�RU�PRUH�WLPHV�LQ�WKH�ODVW����PRQWKV���%HIRUH
7UDYOLQN�2Q�OLQH�ZDV�DYDLODEOH�����SHUFHQW�RI�WKH�XVHUV�KDG�XVHG�WKH�EXV�LQ
WKH�SUHYLRXV����PRQWKV��VHH�7DEOH������DQG�)LJXUH��������$�\HDU�ODWHU��DIWHU
WKH\�KDG�XVHG�7UDYOLQN�2Q�OLQH�����SHUFHQW�RI� WKH�XVHUV� UHSRUWHG�KDYLQJ
ULGGHQ�WKH�EXV�LQ�WKH�SUHYLRXV����PRQWKV���7KLV�VHYHQ�SHUFHQW�LQFUHDVH�LQ
EXV�XVH�DPRQJ�7UDYOLQN�2Q�OLQH�XVHUV�LV�FRPSDUDEOH�WR�WKH�VHYHQ�SHUFHQW
LQFUHDVH� DPRQJ� WKH� FRQWURO� JURXS�� VXJJHVWLQJ� WKDW� 7UDYOLQN� KDG� QR� GLV�
FHUQLEOH�LPSDFW�RQ�FDU�FRPPXWHUV’ �RFFDVLRQDO�XVH�RI�WKH�EXV�

2YHU�WKH�FRXUVH�RI�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH�WHVW��GULYH�DORQH�DQG�FDU�
SRRO�XVHUV�LQGLFDWHG�WKDW�WKH\�ZRXOG�EH�OHVV�OLNHO\�WR�ULGH�WKH�EXV�WR�ZRUN
RU�VFKRRO�RQ�D�UHJXODU�EDVLV�LQ�WKH�FRPLQJ����PRQWKV���%HIRUH�7UDYOLQN����
SHUFHQW�RI�WKH�XVHUV�LQGLFDWHG�WKDW�WKH\�SUREDEO\�RU�GHILQLWHO\�ZRXOG�VWDUW
WDNLQJ�WKH�EXV��VHH�7DEOH�������DQG�)LJXUH��������$IWHU�7UDYOLQN��WKH�QXPEHU
RI�XVHUV�ZKR�LQGLFDWHG�WKH\�ZRXOG�FRQVLGHU�D�FKDQJH� WR�EXV�FRPPXWLQJ
GURSSHG� WR� QLQH� SHUFHQW�� DQG� RYHU� KDOI� LQGLFDWHG� WKDW� WKH\�ZRXOG� GHIL�
QLWHO\�QRW� ULGH� WKH�EXV� RQ� D� UHJXODU� EDVLV�� � 7KH� FRQWURO� JURXS� VKRZHG� D
VLPLODU�GHFUHDVH�LQ�WKH�OLNHOLKRRG�RI�FKDQJLQJ�WR�EXV�FRPPXWLQJ�

8WLOL]DWLRQ

7UDYOLQN�2Q�OLQH�XVH�GHFOLQHG�VLQFH�LWV�LQDXJXUDWLRQ�LQ�-XO\��H[FHSW�WKDW�LQ
2FWREHU� WKHUH� ZDV� D� VOLJKW� LQFUHDVH� LQ� WKH� QXPEHU� RI� XVHUV� ORJJLQJ� RQ�
SUREDEO\�GXH� WR� LQFUHDVHG� LQWHUHVW� LQ� WKH�VWDWXV�RI�0&72�VHUYLFH�GXULQJ
WKH� EXV� VWULNH�� � ,Q� WKH� ILUVW�PRQWK� WKDW� WKH� 7UDYOLQN�2Q�OLQH� VHUYLFH�ZDV
DYDLODEOH�����SHUFHQW�RI�WKH�UHJLVWHUHG�XVHUV�ORJJHG�RQ��VHH�7DEOH���������,Q
$XJXVW��WKLV�QXPEHU�GHFOLQHG�WR����SHUFHQW��DQG�LQ�6HSWHPEHU�LW�GURSSHG
DJDLQ�WR����SHUFHQW���,Q�2FWREHU�����SHUFHQW�RI�WKH�UHJLVWHUHG�XVHUV�ORJJHG
RQ�WR�7UDYOLQN�2Q�OLQH�

2WKHU� PHDVXUHV� VXJJHVW� WKDW� 7UDYOLQN� 2Q�OLQH� XVH� GHFOLQHG� VWHDGLO\
GXULQJ�WKH�RSHUDWLRQDO�WHVW���)RU�H[DPSOH��WKH�QXPEHU�RI�ORJ�RQV�SHU�XVHU
GHFOLQHG�HDFK�PRQWK���,Q�$XJXVW��ORJ�RQ�GDWD�ZDV�QRW�DYDLODEOH�IRU�-XO\��
HDFK�XVHU�ZKR�ORJJHG�RQ�WR�WKH�VHUYLFH�ORJJHG�RQ�DQ�DYHUDJH�RI�����WLPHV�
%\� 2FWREHU�� XVHUV� ZHUH� RQO\� ORJJLQJ� RQ� DW� DQ� DYHUDJH� RI� ���� WLPHV� D
PRQWK���,Q�1RYHPEHU��WKHUH�ZHUH�RQO\�����ORJ�RQV�SHU�XVHU��EXW�WKH�VHUYLFH
ZDV�RQO\�DYDLODEOH�IRU�WKH�ILUVW�KDOI�RI�WKH�PRQWK�
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7DEOH���� 5HDVRQV�IRU�5LGLQJ�WKH�%XV

8VHUV &RQWURO�*URXS

5HDVRQV

3UH�
7UDYOLQN
6XUYH\

�SHUFHQW
�

3RVW�
7UDYOLQN
6XUYH\

�SHUFHQW
�

3UH�
7UDYOLQN
6XUYH\

�SHUFHQW
�

3RVW�
7UDYOLQN
6XUYH\
�SHUFHQW
�

6DYH�PRQH\�&KHDSHU�WKDQ
GULYLQJ

�� �� �� ��

&DQ�UHOD[�DQG�GR�QRW�KDYH
WR�GULYH�LQ�WUDIILF

�� �� �� ��

'R� QRW� KDYH� WR� ZRUU\
DERXW�ILQGLQJ�SDUNLQJ

�� �� �� ��


��0RUH�WKDQ�RQH�UHDVRQ�ZDV�DOORZHG��VR�WRWDO�PD\�HTXDO�PRUH�WKDQ������

7DEOH���� %XV�8VH�LQ�3DVW����0RQWKV���'ULYH�DORQH�DQG�&DUSRRO
&RPPXWHUV

3HUFHQW�RI�FDU�FRPPXWHUV�ZKR�KDYH
XVHG�WKH�EXV�LQ�WKH�SDVW����PRQWKV

%HIRUH�7UDYOLQN $IWHU�7UDYOLQN

7UDYOLQN�2Q�OLQH�8VHUV �� ��

&RQWURO�*URXS �� ��

7DEOH����� /LNHOLKRRG�RI�)XWXUH�%XV�8VH���'ULYH�DORQH�DQG�&DUSRRO
&RPPXWHUV

/LNHOLKRRG�RI�GHFLGLQJ�WR�ULGH�WKH�EXV�WR�ZRUN
RU�VFKRRO�RQ�D�UHJXODU�EDVLV�LQ�WKH�QH[W����PRQWKV

7UDYOLQN�2Q�OLQH�8VHUV &RQWURO�*URXS

3HUFHQWDJHV
%HIRUH
7UDYOLQN

$IWHU
7UDYOLQN

%HIRUH
7UDYOLQN

$IWHU
7UDYOLQN

'HILQLWHO\ � � � �

3UREDEO\ �� � � �

3UREDEO\�1RW �� �� �� ��

'HILQLWHO\�1RW �� �� �� ��
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)LJXUH���� &DU�&RPPXWHUV�:KR�+DYH�8VHG�WKH�%XV�LQ�WKH
3DVW����0RQWKV

)LJXUH���� &DU�&RPPXWHUV�:KR�:LOO�3UREDEO\�8VH�WKH�%XV�LQ�WKH
1H[W����0RQWKV
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7DEOH����� 7UDYOLQN�2Q�OLQH�8VH�6XPPDU\

0RQWK
������

1R��RI
8VHUV

3HUFHQW�RI
5HJ��8VHUV

1R��RI
/RJ�RQV

/RJ�RQV
SHU�8VHU

1R��RI
6FUHHQV

6FUHHQV
SHU�/RJ�RQ

-XO\ ��� �� 1�$ 1�$ ����� 1�$

$XJXVW ��� �� ��� ��� ����� ���

6HSWHPEHU �� �� ��� ��� ����� ���

2FWREHU�� �� �� ��� ��� ����� ���

1RYHPEHU�� �� �� �� ��� ��� ���

�� %XV�GULYHUV’ �VWULNH������¥������

�� 2Q�OLQH�VHUYLFH�ZDV�RQO\�DYDLODEOH������¥������
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,QLWLDOO\��7UDYOLQN�2Q�OLQH�XVHUV�DFFHVVHG�PXOWLSOH�VFUHHQV��PRVW� OLNHO\� WR
GHWHUPLQH�ZKDW�W\SHV�RI�LQIRUPDWLRQ�WKH\�FRXOG�DFFHVV�RQ�WKH�VHUYLFH���$V
WKH\� EHFDPH� IDPLOLDU� ZLWK� ZKDW� ZDV� DYDLODEOH�� XVHUV� EHJDQ� DFFHVVLQJ
IHZHU� GLIIHUHQW� VFUHHQV�� � ,Q� $XJXVW�� WKH� DYHUDJH� QXPEHU� RI� VFUHHQV
DFFHVVHG�SHU� ORJ�RQ�ZDV� VHYHQ�� � ,Q� 6HSWHPEHU�� WKDW� QXPEHU� GURSSHG� WR
����� DQG� LQ� 2FWREHU�� WKHUH� ZHUH� RQO\� ���� VFUHHQV� DFFHVVHG� SHU� ORJ�RQ�
7KHUH�ZDV�D�VOLJKW�LQFUHDVH�LQ�WKH�QXPEHU�RI�VFUHHQV�DFFHVVHG�SHU� ORJ�RQ
LQ�1RYHPEHU��XS�WR�����

7KH� 7UDYOLQN� 2Q�OLQH� VHUYLFH� ZDV�PRUH� SRSXODU� DPRQJ� EXV� ULGHUV� WKDQ
DPRQJ� FDUSRROHUV� RU� GULYH�DORQH� FRPPXWHUV�� � ,Q� -XO\�� ��� SHUFHQW� RI� WKH
EXV� ULGHUV� ORJJHG� RQ� DW� OHDVW� RQFH�� ZKLOH� ��� SHUFHQW� RI� WKH� GULYH�DORQH
FRPPXWHUV�DQG����SHUFHQW�RI�WKH�FDUSRROHUV�ORJJHG�RQ���,Q�$XJXVW��WKHUH
ZDV� D� ��� SHUFHQW� RU� PRUH� GURS� RII� LQ� ORJ�RQV� DPRQJ� DOO� WKUHH� JURXSV�
'XULQJ� WKH� ODVW� WZR�PRQWKV�� DW� OHDVW� ���SHUFHQW� RI� WKH�EXV� ULGHUV� ORJJHG
RQ�� ZKLOH� RQO\� DERXW� D� WKLUG� RI� WKH� RWKHU� WZR� JURXSV� ORJJHG� RQ� �VHH
7DEOH�������� � ,W� LV� LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�KLJK�OHYHO�RI�XVH�DPRQJ�EXV
ULGHUV� GXULQJ� 2FWREHU� FRLQFLGHG� ZLWK� WKH� 0&72� EXV� GULYHUV’ � VWULNH
GXULQJ� WKDW� VDPH�PRQWK�� �7KH� ULVH� LQ� WKH�QXPEHU�RI�XVHUV� ORJJLQJ�RQ� LQ
2FWREHU� PD\� KDYH� EHHQ� GXH� WR� EXV� ULGHUV� XVLQJ� WKH� RQ�OLQH� VHUYLFH� WR
DFFHVV�LQIRUPDWLRQ�DERXW�WKH�VWULNH�

0RVW� RI� WKH� DFWLYLW\� RQ� WKH� 7UDYOLQN� 2Q�OLQH� V\VWHP� RFFXUUHG� GXULQJ
ZHHNGD\V� IRU� WKH� ILUVW� WKUHH�PRQWKV�RI� WKH� VHUYLFH��EXW� LQ�2FWREHU��XVHUV
EHJDQ�DFFHVVLQJ�PRUH�VFUHHQV�GXULQJ�WKH�ZHHNHQGV��VHH�7DEOH���������:LWK
ZHHNHQG�DFFHVV� LQFUHDVLQJ�� WKHVH� ILJXUHV� VXJJHVW� WKDW� IHZHU�RI� WKH�XVHUV
ZHUH�UHO\LQJ�RQ�7UDYOLQN�2Q�OLQH�IRU�UHDO�WLPH�FRPPXWLQJ�LQIRUPDWLRQ�

2YHU� ��� SHUFHQW� RI� 7UDYOLQN� 2Q�OLQH� XVH� GXULQJ� ZHHNGD\V� RFFXUUHG
EHWZHHQ������S�P��DQG�PLGQLJKW��VHH�7DEOH������DQG�)LJXUH��������%RWK�WKH
PRUQLQJ� DQG� HYHQLQJ� SHDN�FRPPXWLQJ� SHULRGV� ZHUH� SRSXODU� WLPHV� IRU
DFFHVVLQJ�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH��ZLWK����SHUFHQW�DQG����SHUFHQW�RI
WKH�VFUHHQV�DFFHVVHG�GXULQJ�WKRVH�SHULRGV�UHVSHFWLYHO\���2Q�ZHHNHQGV��WKH
PRVW� SRSXODU� WLPHV� WR� DFFHVV� 7UDYOLQN� 2Q�OLQH� VFUHHQV� ZHUH� EHWZHHQ
�����D�P��DQG�������D�P��DQG�EHWZHHQ������S�P��DQG�PLGQLJKW�

7KH�PRVW�IUHTXHQWO\�DFFHVVHG�VFUHHQV�RI�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH�ZHUH
WKH�%XV�6FKHGXOHV�VFUHHQ��WKH�%XV�6WDWXV�VFUHHQ��DQG�WKH�7UDIILF�,QFLGHQWV
DQG�'HOD\V�VFUHHQ��VHH�7DEOH�������� �7KH�SRSXODULW\�RI� WKHVH�VFUHHQV� LQGL�
FDWHV� WKDW� RQ�OLQH� XVHUV� SHUFHLYHG� WKH� VHUYLFH� DV� D� VRXUFH� RI� LQIRUPDWLRQ
DERXW� WUDQVLW� RSWLRQV� DQG� URDGZD\� FRQGLWLRQV�� � ,Q� 2FWREHU�� GXULQJ� WKH
0&72�EXV�GULYHUV’ �VWULNH��WKH�6HUYLFH�&KDQJHV�VFUHHQ�EHFDPH�YHU\�SRSX�
ODU��UDQNLQJ�DV�WKH�IRXUWK�PRVW�FRPPRQO\�DFFHVVHG�VFUHHQ�IRU�WKDW�PRQWK�
3UHYLRXVO\��WKDW�VFUHHQ�KDG�EHHQ�RQH�RI�WKH�OHVVHU�DFFHVVHG�VFUHHQV�

7KRVH� VFUHHQV� SURYLGLQJ� LQIRUPDWLRQ� RQ� WUDIILF� LQFLGHQWV� DQG� KLJKZD\
FRQVWUXFWLRQ�ZHUH�ERWK�DFFHVVHG�DW� IDLUO\�KLJK� UDWHV� E\�GULYH�DORQH� FRP�
PXWHUV��FDUSRROHUV��DQG�EXV�ULGHUV�DOLNH�� �%XV�URXWH�VFKHGXOH�LQIRUPDWLRQ
ZDV� DOVR� DFFHVVHG� E\� DOO� WKUHH� JURXSV� DW� IDLUO\� KLJK� UDWHV�� DQG� ZDV� WKH
PRVW� FRPPRQO\�DFFHVVHG� W\SH� RI� LQIRUPDWLRQ� DPRQJ� EXV� ULGHUV�� � %XV
VFKHGXOH
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7DEOH����� 7UDYOLQN�2Q�OLQH�/RJ�RQV�E\�0RGH

1XPEHU�RI�8VHUV�/RJJLQJ�2Q
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'D\
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7DEOH����� 7UDYOLQN�2Q�OLQH�6FUHHQV�$FFHVVHG�E\�0RGH�RI�8VHU

6FUHHQ
&DWHJRU\

7RWDO
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&DU
3RRO

%XV
5LGHUV
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&RQVWUXFWLRQ�DQG�PDLQWHQDQFH ����� ��� ��� �����

+RZ�GR�,�JHW�WKHUH��E\�EXV�" ����� ��� ��� ���

7UDIILF�LQFLGHQWV�DQG�GHOD\V ����� ��� ��� ���

3DUN�DQG�ULGH�ORFDWLRQV ��� �� ��� ���

%XV�VHUYLFH�FKDQJHV ��� �� �� ���
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DGKHUHQFH��“ ,V�P\�EXV�RQ�WLPH"” ���KRZ�WR�JHW�WR�D�GHVWLQDWLRQ�E\�EXV��DQG
EXV�VHUYLFH�FKDQJHV�ZHUH�DOVR�W\SHV�RI�LQIRUPDWLRQ�WKDW�EXV�ULGHUV�VRXJKW
IURP�7UDYOLQN�2Q�OLQH���7KHVH�WKUHH�W\SHV�RI�LQIRUPDWLRQ�ZHUH�DOVR�SRSX�
ODU�DPRQJ�GULYH�DORQH�FRPPXWHUV�DQG�FDUSRROHUV��EXW�WR�D�OHVVHU�H[WHQW�

7KRVH�XVHUV�ZKR�LQGLFDWHG�WKDW� WKH\�DFFHVVHG�D�VSHFLILF� W\SH�RI� LQIRUPD�
WLRQ�YLD�7UDYOLQN�2Q�OLQH�ZHUH�DVNHG�KRZ�ZHOO� WKH� LQIRUPDWLRQ� WKH\�JRW
PHW� WKHLU�QHHGV�� �2I� WKH�����XVHUV�ZKR� LQGLFDWHG� WKDW� WKH\�KDG�DFFHVVHG
LQIRUPDWLRQ� DERXW� WUDIILF� DFFLGHQWV� DQG�GHOD\V�� ��� SHUFHQW� LQGLFDWHG� WKDW
WKH� LQIRUPDWLRQ� SURYLGHG� KDG�PHW� WKHLU� QHHGV� IXOO\��ZKLOH� QLQH� SHUFHQW
VDLG� WKDW� LW� KDG� QRW� PHW� WKHLU� QHHGV� DW� DOO�� � 7KH� UHPDLQLQJ� XVHUV� IHOO
EHWZHHQ�WKHVH�WZR�H[WUHPHV��ZLWK�WKH� ODUJHVW�QXPEHU� LQGLFDWLQJ� WKDW� WKH
LQIRUPDWLRQ�SURYLGHG�PRUH�RU�OHVV�PHW�WKHLU�QHHGV�

2I� WKH� ���� XVHUV� ZKR� DFFHVVHG� KLJKZD\� FRQVWUXFWLRQ� DQG� PDLQWHQDQFH
DFWLYLW\�LQIRUPDWLRQ�YLD�7UDYOLQN�2Q�OLQH��PRVW�IRXQG�WKDW�WKH�LQIRUPDWLRQ
PHW� WKHLU� QHHGV�� � 7KLUW\�VHYHQ� ����� SHUFHQW� LQGLFDWHG� WKDW� LW� PHW� WKHLU
QHHGV�DQG����SHUFHQW�VDLG�WKDW�LW�IXOO\�PHW�WKHLU�QHHGV���0RVW�RI�WKH�RWKHUV
LQGLFDWHG� WKDW� LW�PHW� WKHLU� QHHGV� WR� VRPH� H[WHQW��ZLWK� RQO\� ILYH� SHUFHQW
VD\LQJ�WKDW�LW�GLG�QRW�PHHW�WKHLU�QHHGV�DW�DOO�

2I�WKH�����XVHUV�ZKR�DFFHVVHG�EXV�WULS�SODQQLQJ�LQIRUPDWLRQ�YLD�7UDYOLQN
2Q�OLQH��PRVW� WKRXJKW� WKDW� LW� PHW� WKHLU� QHHGV� ���� SHUFHQW��� � (OHYHQ� ����
SHUFHQW� LQGLFDWHG� WKDW� LW� GLG� QRW�PHHW� WKHLU� QHHGV� DW� DOO�� DQG� DQRWKHU� ��
SHUFHQW� LQGLFDWHG� WKDW� LW� GLG� QRW�PHHW� WKHLU� QHHGV� LQ� VRPH� UHVSHFW�� � %XV
ULGHUV�IRXQG�WKLV�LQIRUPDWLRQ�RQ�7UDYOLQN�2Q�OLQH�WR�EH�D�OLWWOH�PRUH�XVH�
IXO�� � 6HYHQW\�IRXU� ����� SHUFHQW� IRXQG� WKDW� LW�PHW� WKHLU� QHHGV��ZKLOH� RQO\
HLJKW�SHUFHQW�VDLG�LW�GLG�QRW�PHHW�WKHLU�QHHGV�DW�DOO�

%XV�URXWH�VFKHGXOH�LQIRUPDWLRQ�PHW�WKH�QHHGV�RI�7UDYOLQN�2Q�OLQH�XVHUV�DW
UDWHV� VLPLODU� WR� WKRVH� RI� WKH� EXV� WULS� SODQQLQJ� LQIRUPDWLRQ�� � 6L[W\�VHYHQ
�����SHUFHQW�RI� WKH� ����XVHUV�ZKR�DFFHVVHG� WKLV� W\SH�RI� LQIRUPDWLRQ� VDLG
WKDW�LW�HLWKHU�PHW�WKHLU�QHHGV�RU�IXOO\�PHW�WKHLU�QHHGV���1LQH�SHUFHQW�LQGL�
FDWHG�WKDW�LW�GLG�QRW�PHHW�WKHLU�QHHGV�LQ�VRPH�ZD\��DQG�WKH�VDPH�QXPEHU
RI�UHVSRQGHQWV�GLG�QRW�WKLQN�LW�PHW�WKHLU�QHHGV�DW�DOO���$PRQJ�UHJXODU�EXV
ULGHUV��WKH�UHDFWLRQ�WR�WKLV�LQIRUPDWLRQ�ZDV�PRUH�SRVLWLYH�� �2I� WKH����EXV
ULGHUV�XVLQJ�7UDYOLQN�2Q�OLQH�WR�DFFHVV�EXV�URXWH�VFKHGXOH�LQIRUPDWLRQ����
SHUFHQW�LQGLFDWHG�WKDW�LW�PHW�WKHLU�QHHGV��ZKLOH����SHUFHQW�VDLG�WKDW�LW�GLG
QRW�PHHW�WKHLU�QHHGV�DW�DOO�

7KH�UHDFWLRQ�WR�LQIRUPDWLRQ�DERXW�EXV�VFKHGXOH�DGKHUHQFH��“ ,V�P\�EXV�RQ
WLPH"” ��ZDV�PL[HG���$OWKRXJK����SHUFHQW�LQGLFDWHG�WKDW�LW�PHW�WKHLU�QHHGV
WR�VRPH�H[WHQW�DQG����SHUFHQW�VDLG�WKDW�LW�PHW�WKHLU�QHHGV�IXOO\��IRU����SHU�
FHQW�LW�GLG�QRW�PHHW�WKHLU�QHHGV�DW�DOO���%XV�ULGHUV�KDG�DQ�HYHQ�PRUH�QHJD�
WLYH� UHDFWLRQ�� � )RU� ��� SHUFHQW� RI� WKH� ��� EXV� ULGHUV� ZKR� DFFHVVHG� EXV
VFKHGXOH�DGKHUHQFH�LQIRUPDWLRQ�YLD�7UDYOLQN�2Q�OLQH��LW�PHW�WKHLU�QHHGV�WR
VRPH� H[WHQW�� ZKLOH� IRU� RQO\� ��� SHUFHQW� LW� GLG� PHHW� WKHLU� QHHGV� IXOO\�
7ZHQW\�WZR������SHUFHQW�GLG�QRW�WKLQN�LW�PHW�WKHLU�QHHGV�DW�DOO�
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2WKHU�W\SHV�RI�LQIRUPDWLRQ�ZHUH�DFFHVVHG�E\�IHZHU�WKDQ����7UDYOLQN�2Q�
OLQH�XVHUV��DQG�VR�WKH�GHJUHH�WR�ZKLFK�WKH\�PHW�WKRVH�XVHUV’ �QHHGV�ZLOO�QRW
EH�GLVFXVVHG�LQ�GHWDLO�KHUH�

7UDYHO�,QIRUPDWLRQ�6RXUFHV

$V�D�SDUW� RI� WKH�7UDYOLQN�2Q�OLQH� VHUYLFH�GHVLJQ�SURFHVV�� SRWHQWLDO�XVHUV
ZHUH� DVNHG� DERXW� ZKDW� ZHUH� WKHLU� VRXUFHV� RI� WUDYHO� LQIRUPDWLRQ�� � 7KH\
ZHUH�QRW� DVNHG� D� FRUUHVSRQGLQJ� VHW� RI� TXHVWLRQV� GXULQJ� WKH� SRVW�LPSOH�
PHQWDWLRQ�VXUYH\�

%HIRUH� 7UDYOLQN�� DOPRVW� DOO� WKH� 7UDYOLQN� 2Q�OLQH� XVHUV� ZKR� FRPPXWH� WR
ZRUN�RU�VFKRRO�E\�FDU� �HLWKHU�GULYLQJ�DORQH�RU�FDUSRROLQJ��VDLG� WKDW� WKH\
JRW� WUDIILF� LQIRUPDWLRQ� IURP� WKH� UDGLR�� �1LQHW\�IRXU� �����SHUFHQW� RI� WKHVH
XVHUV�VDLG�WKH\� OLVWHQHG�WR� WKH�UDGLR� IRU� LQIRUPDWLRQ�DERXW� WUDIILF�� �2WKHU
SRSXODU� VRXUFHV� RI� WUDIILF� LQIRUPDWLRQ� LQFOXGHG� WHOHYLVLRQ� DQG� HOHFWURQLF
IUHHZD\�VLJQV�����SHUFHQW�RI�WKH�FDU�FRPPXWLQJ�XVHUV�FLWHG�WHOHYLVLRQ�DV�D
VRXUFH� RI� WUDIILF� LQIRUPDWLRQ�� DQG� ��� SHUFHQW� FLWHG� HOHFWURQLF� IUHHZD\
VLJQV����&DU�FRPPXWHUV�LQ�WKH�FRQWURO�JURXS�FLWHG�WKH�VDPH�WKUHH�VRXUFHV
RI� LQIRUPDWLRQ� DW� VLPLODU� UDWHV�� � 1LQHW\�HLJKW� ����� SHUFHQW� RI� WKH� FRQWURO
JURXS�FDU� FRPPXWHUV� VDLG� WKDW� UDGLR�ZDV� D� VRXUFH�RI� WUDIILF� LQIRUPDWLRQ
IRU� WKHP�� ��� SHUFHQW� FLWHG� WHOHYLVLRQ�� DQG� ��� SHUFHQW� FLWHG� WKH� HOHFWURQLF
IUHHZD\�VLJQV�

%HIRUH�7UDYOLQN��7UDYOLQN�2Q�OLQH�XVHUV�ZKR�FRPPXWHG�E\�EXV�UHOLHG�RQ
LQIRUPDWLRQ� SURYLGHG� E\� WKH� 0&72’V� WHOHSKRQH� LQIRUPDWLRQ� OLQH� IRU
LQIRUPDWLRQ�DERXW�ULGLQJ�WKH�EXV���(LJKW\�IRXU������SHUFHQW�RI�WKH�EXV�ULG�
HUV� FLWHG� WKH� WHOHSKRQH� OLQH� DV� D� VRXUFH� RI� WUDQVLW� LQIRUPDWLRQ� IRU� WKHP�
2WKHU�VRXUFHV�RI�LQIRUPDWLRQ�FLWHG�ZHUH�WKH�7UDQVLW�6WRUH�����SHUFHQW���WKH
UHVSRQGHQW’V�HPSOR\HU�����SHUFHQW���UDGLR�����SHUFHQW���DQG�EXV�VFKHGXOHV
����SHUFHQW��

7KH�,PSRUWDQFH�RI�,QIRUPDWLRQ

$W� WKH� HQG�RI� WKH�7UDYOLQN�2SHUDWLRQDO� 7HVW�� WKH� UHVSRQGHQWV� LQ� WKH� WHVW
JURXS�ZHUH�DVNHG�WR�UDWH�WKH�LPSRUWDQFH�RI�YDULRXV�W\SHV�RI�WUDYHO� LQIRU�
PDWLRQ�� � 7DEOH������ OLVWV� WKH� W\SHV� RI� LQIRUPDWLRQ� WKDW� WKH\� ZHUH� DVNHG
DERXW�DQG� WKH�QXPEHU�RI� UHVSRQGHQWV� UDWLQJ� WKDW� W\SH�RI� LQIRUPDWLRQ� DV
HLWKHU�LPSRUWDQW�RU�YHU\�LPSRUWDQW����RU���RQ�D�VFDOH�RI���WR����

7KH� W\SH�RI� LQIRUPDWLRQ�UHFHLYLQJ� WKH�KLJKHVW� UDWLQJ� IURP� WKH� WHVW�JURXS
UHVSRQGHQWV�ZDV�ZHDWKHU� LQIRUPDWLRQ�� ZKLFK� DOVR� LQFOXGHG� URDG� FRQGL�
WLRQV���6HYHQW\�IRXU������SHUFHQW�RI�WKH�����WHVW�JURXS�PHPEHUV�UDWHG�WKLV
W\SH� RI� LQIRUPDWLRQ� DV� HLWKHU� YHU\� LPSRUWDQW� RU� LPSRUWDQW�� � 6LQFH� WKLV
LQIRUPDWLRQ�ZDV� QRW� DYDLODEOH� RQ� 7UDYOLQN�2Q�OLQH�� LW� VKRXOG� EH� FRQVLG�
HUHG� DV� DQ� HQKDQFHPHQW� LQ� IXWXUH� RQ�OLQH� LQIRUPDWLRQ� VHUYLFHV�� � 7KH
VHFRQG�PRVW� SRSXODU� W\SH� RI� LQIRUPDWLRQ� ZDV� LQIRUPDWLRQ� DERXW� WUDIILF
DFFLGHQWV�DQG�GHOD\V��ZLWK����SHUFHQW�RI�WHVW�JURXS�UHVSRQGHQWV�UDWLQJ�LW�DV
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7DEOH����� ,PSRUWDQFH�RI�'LIIHUHQW�7\SHV�RI�,QIRUPDWLRQ

3HUFHQW�RI�3HRSOH�5HVSRQGLQJ
“ ,PSRUWDQW” �RU�“9HU\�,PSRUWDQW”

+RZ� ,PSRUWDQW� LV
,QIRUPDWLRQ�$ERXW�

'ULYH
$ORQH &DUSRROHUV

%XV
5LGHUV 7RWDO

7UDIILF�DFFLGHQWV�DQG�GHOD\V �� �� �� ��

+LJKZD\�FRQVWUXFWLRQ�DQG
PDLQWHQDQFH

�� �� �� ��

+RZ�WR�JHW�VRPHZKHUH�E\�EXV �� �� �� ��

%XV�URXWH�VFKHGXOHV �� �� �� ��

%XV�VFKHGXOH�DGKHUHQFH �� �� �� ��

3DUN�DQG�ULGH�ORW�ORFDWLRQV �� �� �� ��

%XV�IDUH�LQIRUPDWLRQ �� �� �� ��

,�����FRPPXWHU�VHUYLFHV �� �� �� ��

%XV�VHUYLFH�IRU�VSHFLDO�HYHQWV �� �� �� ��

(OGHUO\�RU�GLVDEOHG�VHUYLFHV �� � � ��

&XVWRPHU�VHUYLFH�SKRQH�QXPEHUV �� �� �� ��

%XV�VHUYLFH�FKDQJHV��GHWRXUV�
VFKHGXOH�FKDQJH�

�� �� �� ��

:HDWKHU�LQIRUPDWLRQ��LQFOXGLQJ
URDG�FRQGLWLRQV

�� �� �� ��

+RZ�WR�JHW�VRPHZKHUH�E\�FDU �� �� �� ��
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LPSRUWDQW� RU� YHU\� LPSRUWDQW�� � +LJKZD\� FRQVWUXFWLRQ� DQG� PDLQWHQDQFH
LQIRUPDWLRQ� ZDV� WKLUG�� ZLWK� ��� SHUFHQW� RI� WKH� UHVSRQGHQWV� UDWLQJ� LW� DV
LPSRUWDQW�RU�YHU\�LPSRUWDQW���7KH�W\SH�RI�LQIRUPDWLRQ�WKDW�ZDV�FLWHG�OHDVW
RIWHQ��E\�RQO\����SHUFHQW�RI�WHVW�JURXS�UHVSRQGHQWV��DV�YHU\�LPSRUWDQW�RU
LPSRUWDQW�ZDV�WKH�HOGHUO\�RU�GLVDEOHG�VHUYLFHV�LQIRUPDWLRQ�� �7KLV�PD\�EH
GXH�WR�WKH�IDFW�WKDW�RQO\����RXW�RI�WKH�����KRXVHKROGV��DERXW�ILYH�SHUFHQW�
LQ�WKH�WHVW�JURXS�KDG�D�KRXVHKROG�PHPEHU����RU�ROGHU�

7KH� LPSRUWDQFH� RI� HDFK� W\SH� RI� LQIRUPDWLRQ� YDULHG� FRQVLGHUDEO\
GHSHQGLQJ�RQ�WKH�PRGH�RI�WUDQVSRUWDWLRQ�UHVSRQGHQWV�XVHG�WR�JHW�WR�ZRUN
RU�VFKRRO���$PRQJ�WKRVH�ZKR�GURYH�DORQH�WR�ZRUN�RU�VFKRRO��WKH�W\SHV�RI
LQIRUPDWLRQ�WKDW�ZHUH�PRVW�RIWHQ�FLWHG�DV�LPSRUWDQW�ZHUH�WKH�WUDIILF�DFFL�
GHQWV�DQG�GHOD\V��E\����SHUFHQW��DQG�ZHDWKHU�LQIRUPDWLRQ��DOVR�E\����SHU�
FHQW��� � $� ODUJH� SURSRUWLRQ� DOVR� UDWHG� KLJKZD\� FRQVWUXFWLRQ� DQG
PDLQWHQDQFH�DFWLYLW\�LQIRUPDWLRQ��DQG�GLUHFWLRQV�RQ�KRZ�WR�JHW�WR�D�GHVWL�
QDWLRQ�E\�FDU�DV�LPSRUWDQW�RU�YHU\�LPSRUWDQW�����SHUFHQW�DQG����SHUFHQW�
UHVSHFWLYHO\��

7KRVH�UHVSRQGHQWV�ZKR�FDUSRROHG�WR�ZRUN�RU�VFKRRO�FLWHG�WKH�VDPH�IRXU
W\SHV�RI�LQIRUPDWLRQ�DV�LPSRUWDQW��EXW�FLWHG�WKHP�DW�VOLJKWO\�GLIIHUHQW�IUH�
TXHQFLHV���/LNH�GULYH�DORQH�FRPPXWHUV��WKH�ODUJHVW�SURSRUWLRQ�RI�FDUSRRO�
HUV� FLWHG� ZHDWKHU� LQIRUPDWLRQ� DV� LPSRUWDQW� ���� SHUFHQW��� � 7KH� VHFRQG
ODUJHVW� SURSRUWLRQ� RI� FDUSRROHUV� FLWHG� WUDIILF� DFFLGHQWV� DQG� GHOD\V� DV
LPSRUWDQW� RU� YHU\� LPSRUWDQW� ���� SHUFHQW��� � +LJKZD\� FRQVWUXFWLRQ� DQG
PDLQWHQDQFH�DFWLYLW\�LQIRUPDWLRQ��DQG�GLUHFWLRQV�RQ�KRZ�WR�JHW�WR�D�GHVWL�
QDWLRQ�E\�FDU�ZHUH�LGHQWLILHG�DV�EHLQJ�LPSRUWDQW�E\����SHUFHQW�RI�FDUSRRO�
HUV���,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�W\SH�RI�LQIRUPDWLRQ�FLWHG�DV�LPSRUWDQW
RU�YHU\� LPSRUWDQW�E\�WKH�IRXUWK� ODUJHVW�SURSRUWLRQ�RI�FDUSRROHUV� ����SHU�
FHQW��ZDV�LQIRUPDWLRQ�DERXW�,�����FRPPXWHU�VHUYLFHV��VXFK�DV�FDUSRRO�ODQH
LQIRUPDWLRQ��GRZQWRZQ�SDUNLQJ��HWF�

%XV� ULGHUV� SODFHG� LPSRUWDQFH� RQ� D� PXFK� GLIIHUHQW� VHW� RI� LQIRUPDWLRQ�
(LJKW\�ILYH� ����� SHUFHQW� RI� WKH� EXV� ULGHUV� JDYH� EXV� VHUYLFH� FKDQJH
LQIRUPDWLRQ� D� UDWLQJ� RI� YHU\� LPSRUWDQW� RU� LPSRUWDQW�� �$� UHODWLYHO\� ODUJH
SURSRUWLRQ� RI� EXV� ULGHUV� DOVR� LQGLFDWHG� EXV� URXWH� VFKHGXOHV� ���� SHUFHQW�
DQG�EXV�VFKHGXOH�DGKHUHQFH�LQIRUPDWLRQ�����SHUFHQW��DV�LPSRUWDQW�

8VHU�5DWLQJV�RI�7UDYOLQN�2Q�OLQH

0RVW� RI� WKH� 7UDYOLQN� 2Q�OLQH� XVHUV� IRXQG� WKH� WUDLQLQJ�� VXSSRUW�� DQG
IRUPDW�IRU� WKH�VHUYLFH� WR�EH�DGHTXDWH�� �6HYHQW\�WKUHH� �����SHUFHQW�DJUHHG
RU� VWURQJO\�DJUHHG� WKDW� WKH� WUDLQLQJ�SURYLGHG� IRU� WKH� VHUYLFH�ZDV�XVHIXO�
DQG� ��� SHUFHQW� WKRXJKW� WKH� 7UDYOLQN� VWDII� ZDV� UHVSRQVLYH� WR� WKHLU
TXHVWLRQV� DQG� FRPSODLQWV�� � 6L[W\�RQH� ����� SHUFHQW� FRQVLGHUHG� WKH� IRUPDW
XVHG�WR�DFFHVV�VSHFLILF�LQIRUPDWLRQ�ORJLFDO�DQG�HDV\�WR�XVH�

7UDYOLQN�2Q�OLQH�XVHUV�ZHUH�VRPHZKDW�OHVV�VDWLVILHG�ZLWK�WKH�LQIRUPDWLRQ
WKH\� UHFHLYHG� IURP� WKH� VHUYLFH�� � :KLOH� ��� SHUFHQW� DJUHHG� RU� VWURQJO\
DJUHHG� WKDW� WKH� LQIRUPDWLRQ� SURYLGHG� E\� 7UDYOLQN� 2Q�OLQH�ZDV� DFFXUDWH
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DQG�UHOLDEOH�����SHUFHQW�ZHUH�QHXWUDO�RQ�WKLV�DVSHFW�RI�WKH�VHUYLFH�� �:KHQ
DVNHG�LI� WKH\�WKRXJKW� WKH� LQIRUPDWLRQ�ZDV�FRPSOHWH�DQG�FRPSUHKHQVLYH�
���SHUFHQW�GLG�WKLQN�VR��EXW����SHUFHQW�QHLWKHU�DJUHHG�QRU�GLVDJUHHG��DQG
��� SHUFHQW� GLG� QRW� WKLQN� VR�� � 2Q�OLQH� XVHUV� DOVR� JDYH� VRPHZKDW� PL[HG
UHDFWLRQV� ZKHQ� DVNHG� LI� WKH\� WKRXJKW� WKH� LQIRUPDWLRQ� SURYLGHG� E\� WKH
VHUYLFH�ZDV�WLPHO\�DQG�XS�WR�GDWH������SHUFHQW�RI�WKH�XVHUV�LQGLFDWHG�WKDW
WKH\�QHLWKHU�DJUHHG�QRU�GLVDJUHHG�����SHUFHQW�WKRXJKW�VR��DQG����SHUFHQW
WKRXJKW� VR� VWURQJO\�� �7ZHQW\� �����SHUFHQW�RI� WKH�XVHUV�GLG�QRW� WKLQN� WKH
LQIRUPDWLRQ�ZDV�WLPHO\�DQG�XS�WR�GDWH�

7UDYOLQN�2Q�OLQH�XVHUV�GLG�QRW�WKLQN�WKDW�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKH
VHUYLFH�ZDV�PRUH� XVHIXO� WKDQ� WKDW� SURYLGHG� E\� WKH� UDGLR� DQG� WHOHYLVLRQ
WUDIILF�UHSRUWV���)RUW\�RQH������SHUFHQW�RI�WKH�XVHUV�UDWHG�UDGLR�DQG�WHOHYL�
VLRQ� DV� EHWWHU� VRXUFHV� RI� WUDIILF� LQIRUPDWLRQ� WKDQ� WKH� 7UDYOLQN� 2Q�OLQH
VHUYLFH���7KLUW\�RQH������SHUFHQW�JDYH�LW�D�KLJKHU�UDWLQJ��LQFOXGLQJ����SHU�
FHQW�ZKR�IHOW�VWURQJO\�WKDW�7UDYOLQN�2Q�OLQH�SURYLGHG�EHWWHU� WUDIILF� LQIRU�
PDWLRQ�� �$V� IDU� DV� EXV� LQIRUPDWLRQ� LV� FRQFHUQHG�� 7UDYOLQN�2Q�OLQH� XVHUV
FRQVLGHUHG� LW� EHWWHU� WKDQ� WKDW� SURYLGHG� E\� WKH� EXV� FRPSDQ\’V� FXVWRPHU
LQIRUPDWLRQ� WHOHSKRQH� OLQH�� � 2YHU� KDOI� ���� SHUFHQW�� RI� WKH� XVHUV� UDWHG
7UDYOLQN� 2Q�OLQH� DV� D� PRUH� XVHIXO� VRXUFH� RI� LQIRUPDWLRQ� WKDQ� 0&72’V
URXWH�LQIRUPDWLRQ�WHOHSKRQH�OLQH��ZKLOH����SHUFHQW�ZHUH�LQGLIIHUHQW�

7UDYOLQN� 2Q�OLQH� ZDV� XVHG� SUHGRPLQDQWO\� DW� KRPH�� � 6HYHQW\�WKUHH� ����
SHUFHQW�RI�XVHUV�VDLG�WKH\�XVHG�WKH�VHUYLFH�DW�KRPH��ZKLOH����SHUFHQW�XVHG
LW�DW�KRPH�DQG�DW�ZRUN��DQG�QLQH�SHUFHQW�XVHG�LW�DW�ZRUN�RQO\���0RVW�RI�WKH
XVHUV�DFFHVVHG�7UDYOLQN�LQIRUPDWLRQ�DW�KRPH�XVLQJ�D�7UDYOLQN��YLGHRWH[W�
WHUPLQDO�����SHUFHQW���ZKLOH����SHUFHQW�XVHG�WKHLU�RZQ�SHUVRQDO�FRPSXWHU�
$ERXW�ILYH�SHUFHQW�LQGLFDWHG�WKDW�WKH\�XVHG�ERWK�W\SHV�RI�WHUPLQDOV���,Q���
SHUFHQW�RI�WKH�FDVHV��7UDYOLQN�2Q�OLQH�ZDV�XVHG�E\�MXVW�RQH�SHUVRQ�LQ�WKH
KRXVHKROG�� � ,Q����SHUFHQW�RI� WKH�KRXVHKROGV�ZLWK�DFFHVV� WR�7UDYOLQN�2Q�
OLQH��WZR�SHRSOH�XVHG�WKH�VHUYLFH��DQG�LQ�HLJKW�SHUFHQW�RI�WKH�KRXVHKROGV�
WKUHH�SHRSOH�PDGH�XVH�RI�WKH�VHUYLFH�

$PRQJ�WKRVH�ZKR�DFFHVVHG�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH�DW�ZRUN�����SHU�
FHQW�XVHG�D�7UDYOLQN�WHUPLQDO��DQG����SHUFHQW�XVHG�D�SHUVRQDO�FRPSXWHU�
�1RWH�� �6RPH�SHRSOH�FRXOG�QRW�XVH� WKHLU�FRPSXWHUV�DW�ZRUN� IRU�7UDYOLQN
2Q�OLQH�GXH�WR�FRPSXWHU�DQG�WHOHSKRQH�QHWZRUN�FRQILJXUDWLRQV����,Q�PRVW
FDVHV�����SHUFHQW��RQO\�WKH�SHUVRQ�LQYROYHG�LQ�WKH�RSHUDWLRQDO�WHVW�XVHG�WKH
FRPSXWHU�DW�WKH�ZRUNSODFH���+RZHYHU��XVHUV�ZHUH�HQFRXUDJHG�WR�OHW�RWKHU
SHRSOH�WU\�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH���$W����SHUFHQW�RI�WKH�ZRUNSODFHV�
IURP� WZR� WR� VL[� SHRSOH� XVHG� 7UDYOLQN�2Q�OLQH�� DQG� DW� RQH�ZRUNSODFH� DV
PDQ\�DV����SHRSOH�XVHG�WKH�VHUYLFH�

$PRQJ�WKRVH�ZKR�XVHG�WKH�VHUYLFH�ERWK�DW�ZRUN�DQG�DW�KRPH�����SHRSOH��
PRUH�IRXQG�7UDYOLQN�2Q�OLQH�PRUH�XVHIXO�DW�ZRUN�WKDQ�DW�KRPH���7ZHQW\
�����SHRSOH� ����SHUFHQW�� LQGLFDWHG� LW�ZDV�PRVW�XVHIXO�DW�ZRUN��HOHYHQ� ���
SHUFHQW�� VDLG� LW�ZDV�PRVW� XVHIXO� DW� KRPH�� DQG� HLJKW� SHRSOH� ���� SHUFHQW�
VDLG�LW�ZDV�HTXDOO\�XVHIXO�DW�ZRUN�DQG�KRPH�
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7KH� IUHTXHQF\�RI�7UDYOLQN�2Q�OLQH�XVH�GHFOLQHG�RYHU� WLPH�� �:KHQ�DVNHG
KRZ�PDQ\� WLPHV� LQ� WKH� ILUVW� PRQWK� WKDW� 7UDYOLQN�ZDV� RQ�OLQH� WKH\� KDG
XVHG�WKH�VHUYLFH�����SHUFHQW�VDLG�WKH\�KDG�XVHG�LW�IRXU�RU�PRUH�WLPHV��DQG
DERXW� ��� SHUFHQW� LQGLFDWHG� WKH\� KDG� XVHG� LW� RQ� DYHUDJH� RQFH� D� GD\� RU
PRUH���:KHQ�DVNHG�KRZ�PDQ\�WLPHV�LQ�WKH�ODVW�PRQWK�WKH\�KDG�XVHG�WKH
VHUYLFH��DOPRVW�KDOI�RI�WKH�XVHUV�VDLG�WKH\�KDG�QRW�XVHG�LW�DW�DOO�� �$QRWKHU
���SHUFHQW�VDLG�WKH\�KDG�XVHG�LW�WKUHH�RU�IHZHU�WLPHV���2QO\����SHUFHQW�KDG
XVHG� LW� PRUH� WKDQ� WKUHH� WLPHV� LQ� WKH� ODVW� PRQWK�� � 7KLV� LV� D� VLJQLILFDQW
GHFOLQH�FRPSDUHG�WR�WKH�ILUVW�PRQWK’V�UDWH�RI�XVH���,W� LV� LPSRUWDQW�WR�QRWH
WKDW�WKH�SRVW�LPSOHPHQWDWLRQ�VXUYH\�RI�7UDYOLQN�2Q�OLQH�XVHUV�ZDV�FDUULHG
RXW�LQ�1RYHPEHU��VKRUWO\�DIWHU�WKH�0&72�EXV�GULYHUV’ �VWULNH���7KH�GHFOLQH
LQ�XVH�VXJJHVWV�WKDW�SDUWLFLSDQWV�GLG�QRW�FRQVXOW�7UDYOLQN�2Q�OLQH�GXULQJ
WKH�VWULNH�

7KH�VWDWLVWLFV�RQ�WKH�QXPEHU�RI�VFUHHQV�DFFHVVHG�E\�RQ�OLQH�XVHUV�FRUURER�
UDWHV� WKHVH�VXUYH\�UHVXOWV� �VHH�8WLOL]DWLRQ�VHFWLRQ�DERYH��� � ,Q� -XO\��DOPRVW
������ VFUHHQV�ZHUH� DFFHVVHG�� � ,Q�$XJXVW�� WKLV� QXPEHU� GURSSHG� WR� DERXW
�������DQG�IRU�6HSWHPEHU�DQG�2FWREHU��XVH�ZDV�DURXQG�������

0RVW� IRFXV� JURXS� SDUWLFLSDQWV� DOVR� VDLG� WKH\� DFFHVVHG� 7UDYOLQN� 2Q�OLQH
PRUH�IUHTXHQWO\�DW�WKH�EHJLQQLQJ�RI�WKH�WULDO�WKDQ�WKH\�GLG�DW� WKH�WLPH�RI
WKH�IRFXV�JURXSV���$JDLQ��LW�LV�LPSRUWDQW�WR�SRLQW�RXW�WKDW�WKH�IRFXV�JURXSV
ZHUH�FRQGXFWHG�GXULQJ�WKH�EXV�GULYHUV’ �VWULNH�

8VHU�,QWHUIDFH�&KDUDFWHULVWLFV

7UDYOLQN�2Q�OLQH� XVHUV�ZHUH� DVNHG� DERXW� WKH� IUHTXHQF\� RI� SUREOHPV� WKH\
PLJKW� KDYH� HQFRXQWHUHG�ZKHQ� XVLQJ� WKH� VHUYLFH�� � 7KH� UHVSRQVHV� WR� WKHVH
TXHVWLRQV� SURYLGH� DQ� LQGLFDWLRQ� RI� KRZ� XVHUV� H[SHULHQFHG� WKH� 2Q�OLQH
VHUYLFH�DQG�KRZ�XVHU�IULHQGO\�LW�ZDV���7KH�SUREOHPV�DVNHG�DERXW�LQFOXGHG�

• 1RW�EHLQJ�DEOH�WR�ORJ�RQ�

• %HLQJ�GLVFRQQHFWHG�XQH[SHFWHGO\�

• ([SHULHQFLQJ�YHU\�VORZ�UHVSRQVH�WLPH�

• *DUEOHG�WH[W�

• 7KH�WHUPLQDO�QRW�IXQFWLRQLQJ��DQG

• ,QIRUPDWLRQ�QRW�DYDLODEOH�

$V� VKRZQ� LQ� 7DEOH������� QRQH� RI� WKHVH� SUREOHPV�ZDV� FLWHG� DV� RFFXUULQJ
YHU\�RIWHQ�E\�PRUH�WKDQ�ILYH�SHUFHQW�RI�WKH�XVHUV���+RZHYHU�����SHUFHQW�RI
WKH�XVHUV�RIWHQ�IRXQG��DQG����SHUFHQW�VRPHWLPHV�IRXQG��WKDW�WKH�LQIRUPD�
WLRQ�WKH\�UHTXHVWHG�ZDV�QRW�DYDLODEOH�RQ�7UDYOLQN�2Q�OLQH���7KH�RWKHU�WZR
SUREOHPV� WKDW� XVHUV� LQGLFDWHG� DV� RFFXUULQJ� IDLUO\� IUHTXHQWO\� ZHUH� VORZ
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7DEOH����� )UHTXHQF\�RI�7UDYOLQN�2Q�OLQH�3UREOHPV

3HUFHQW�RI�3HRSOH�5HVSRQGLQJ�

+RZ�2IWHQ�'LG�<RX�)LQG�

9HU\
2IWHQ
��� ���

6RPHWLPHV
��� ���

1RW
9HU\
2IWHQ
���

<RX�FRXOG�QRW�ORJ�RQ�ZKHQ
\RX�ZDQWHG"

� � �� �� ��

<RX�ZHUH�GLVFRQQHFWHG" � � � �� ��

<RX�H[SHULHQFHG�D�YHU\�VORZ
UHVSRQVH�WLPH"

� � �� �� ��

7KH�WH[W�RQ�\RXU�VFUHHQ�ZDV
JDUEOHG"

� � � �� ��

7KH�WHUPLQDO�ZDV�QRW
IXQFWLRQLQJ�SURSHUO\"

� � � �� ��

7KH�LQIRUPDWLRQ�\RX
UHTXHVWHG�ZDV�QRW�DYDLODEOH"

� �� �� �� ��
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UHVSRQVH�WLPH��VL[�SHUFHQW�RIWHQ�����SHUFHQW�VRPHWLPHV��DQG�QRW�EHLQJ�DEOH
WR� ORJ�RQ� �HLJKW�SHUFHQW�RIWHQ�� ���SHUFHQW� VRPHWLPHV��� �7KH�SUREOHP� WKDW
VHHPHG�WR�RFFXU�WKH�OHDVW�ZDV�JDUEOHG�WH[W���(LJKW\�RQH������SHUFHQW�RI�WKH
XVHUV�LQGLFDWHG�WKDW�WKLV�SUREOHP�GLG�QRW�RFFXU�YHU\�RIWHQ�

:LOOLQJQHVV�WR�3D\�IRU�(QKDQFHG�6HUYLFHV

7R�GHWHUPLQH�ZKDW� RWKHU� LQIRUPDWLRQ� DQG� HQKDQFHG� VHUYLFHV�XVHUV�ZRXOG
OLNH�WR�VHH�DGGHG�WR�7UDYOLQN��D�VWDWHG�SUHIHUHQFH�VXUYH\�ZDV�DGPLQLVWHUHG�
,Q�WKLV�VXUYH\��7UDYOLQN�XVHUV�ZHUH�SUHVHQWHG�ZLWK�D�VHULHV�RI�FKRLFH�H[HU�
FLVHV�� �(DFK�RI� WKHVH� FKRLFH�H[HUFLVHV�SURYLGHG� WKH�7UDYOLQN�XVHU�ZLWK� WZR
K\SRWKHWLFDO� 7UDYOLQN� RSWLRQV� RIIHULQJ� GLIIHUHQW� RQ�OLQH� DWWULEXWHV�� � 7KH
7UDYOLQN�XVHU�KDG�WKUHH�FKRLFHV���FKRRVH�RQH�RI�WKH�WZR�RSWLRQV�SUHVHQWHG�RU
FKRRVH�QHLWKHU�RSWLRQ�� �$�GLVFUHWH� FKRLFH�PRGHO� UHSUHVHQWLQJ� WKH�7UDYOLQN
XVHU’V�FKRLFH�DPRQJ�WKHVH�RSWLRQV�ZDV�GHYHORSHG�

%\� FRPSDULQJ� WKH� UHODWLYH� LPSRUWDQFH� RI� FRVW� DQG� WKH� SUHVHQFH� RI� WKHVH
DGGLWLRQDO� HQKDQFHG� VHUYLFHV�DV� LQGLFDWHG�E\� WKH�PRGHO�SDUDPHWHUV�� LW� LV
SRVVLEOH� WR� HVWLPDWH� WKH� XVHUV’ � ZLOOLQJQHVV� WR� SD\� IRU� WKHVH� DGGLWLRQDO
VHUYLFHV�

)LJXUH����� GLVSOD\V� WKH� ZLOOLQJQHVV� RI� SHRSOH� WR� SD\� IRU� WKH� YDULRXV
7UDYOLQN�2Q�OLQH�DWWULEXWHV���7KH�YDOXH�RI�WUDIILF�GHOD\�LQIRUPDWLRQ�WR�SHR�
SOH� ZKR� GULYH� WR� ZRUN�� DV� LPSOLHG� E\� WKH� UHODWLYH� PDJQLWXGH� RI� WKHVH
FRHIILFLHQWV�� LV� ������� � 7KH� YDOXH� RI� ZHDWKHU� LQIRUPDWLRQ� WR� SHRSOH� ZKR
GULYH�WR�ZRUN�LV���������3HRSOH�ZKR�WDNH�WKH�EXV�WR�ZRUN�ZRXOG�EH�ZLOOLQJ
WR�SD\�WKH�PRVW�IRU�EXV�RQ�WLPH�VWDWXV�� �������� �7KH�YDOXH�RI� WUDIILF�GHOD\
LQIRUPDWLRQ�DQG�EXV�WULS�SODQQLQJ�LV�������DQG��������UHVSHFWLYHO\�

&KDQJH�LQ�$WWLWXGHV�7RZDUGV�7UDQVLW

7UDYOLQN�2Q�OLQH�XVHUV�DQG�WKH�FRQWURO�JURXS�ZHUH�DVNHG�WR�UDWH� WKH�UHOL�
DELOLW\�� FRQYHQLHQFH�� DQG� RYHUDOO� TXDOLW\� RI� EXV� VHUYLFH� WR� GRZQWRZQ
0LQQHDSROLV� EHIRUH� DQG� DIWHU� WKH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW�� � 7DEOH�����
SUHVHQWV�WKH�UHVXOWV�RI�WKHVH�UDWLQJV�

$PRQJ� DOO� WKUHH� FRPPXWLQJ� PRGH� JURXSV�� LPSURYHPHQWV� LQ� UDWLQJV� RI
UHOLDELOLW\�DPRQJ�7UDYOLQN�2Q�OLQH�XVHUV�ZHUH�VLPLODU�WR�LPSURYHPHQWV�LQ
UDWLQJV� RI� UHOLDELOLW\� DPRQJ� WKH� FRQWURO� JURXS�� � 7KHUHIRUH�� WKH� RQ�OLQH
VHUYLFH�GRHV�QRW�VHHP�WR�KDYH�KDG�D�PHDVXUDEOH�HIIHFW��VHH�)LJXUH������

7UDYOLQN�2Q�OLQH�PDGH�EXV� VHUYLFH�PRUH� FRQYHQLHQW� IRU� EXV� ULGHUV�� � 7KH
QXPEHU� RI� 7UDYOLQN� 2Q�OLQH� EXV� ULGHUV� ZKR� VDLG� WKDW� EXV� VHUYLFH� WR
GRZQWRZQ� 0LQQHDSROLV� ZDV� HLWKHU� FRQYHQLHQW� RU� YHU\� FRQYHQLHQW
LQFUHDVHG� IURP� ��� SHUFHQW� EHIRUH� 7UDYOLQN� WR� ��� SHUFHQW� DIWHU� 7UDYOLQN�
7KHUH�ZDV�QR�FKDQJH�DPRQJ�EXV�ULGHUV� LQ� WKH� FRQWURO�JURXS�� VXJJHVWLQJ
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7DEOH����� %XV�6HUYLFH�WR�0LQQHDSROLV�5DWHG

7UDYOLQN�2Q�OLQH
8VHUV

&RQWURO
*URXS

'ULYH
$ORQH

&DU
3RRO

%XV
5LGHUV

'ULYH
$ORQH

&DU
3RRO

%XV
5LGHUV

5HOLDELOLW\

3HUFHQW�RI�UHVSRQGHQWV�UDWLQJ
EXV�VHUYLFH�DV�UHOLDEOH�RU�YHU\
UHOLDEOH

%HIRUH�7UDYOLQN �� �� �� �� �� ��

$IWHU�7UDYOLQN �� �� �� �� �� ��

&KDQJH �� � � �� � �

&RQYHQLHQFH

3HUFHQW�RI�UHVSRQGHQWV�UDWLQJ
EXV�VHUYLFH�DV�FRQYHQLHQW�RU
YHU\�FRQYHQLHQW

%HIRUH�7UDYOLQN �� �� �� �� �� ��

$IWHU�7UDYOLQN �� �� �� �� �� ��

&KDQJH �� � �� �� � �

2YHUDOO�4XDOLW\

3HUFHQW�RI�UHVSRQGHQWV�UDWLQJ
WKH�RYHUDOO�TXDOLW\�RI�EXV
VHUYLFH�DV�KLJK�RU�YHU\�KLJK

%HIRUH�7UDYOLQN �� �� �� �� �� ��

$IWHU�7UDYOLQN �� �� �� �� �� ��

&KDQJH �� �� � �� � �
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)LJXUH���� %XV�6HUYLFH�5HOLDELOLW\

8VHUV &RQWURO

3UH�7UDYOLQN

3RVW�7UDYOLQN

3HUFHQW�5DWLQJ�6HUYLFH�DV�

5HOLDEOH�RU�9HU\�5HOLDEOH

8VHUV &RQWURO

'ULYH�$ORQH�&RPPXWHUV %XV�5LGHUV�&DUSRROHUV

�

��

���

��

��

��

8VHUV &RQWURO

)LJXUH���� %XV�6HUYLFH�&RQYHQLHQFH

8VHUV &RQWURO

3UH�7UDYOLQN

3RVW�7UDYOLQN

3HUFHQW�5DWLQJ�6HUYLFH�DV�

&RQYHQLHQW�RU�9HU\�&RQYHQLHQW

8VHUV &RQWURO

'ULYH�$ORQH�&RPPXWHUV %XV�5LGHUV�&DUSRROHUV

�

��

���

��

��

��

8VHUV &RQWURO

)LJXUH���� %XV�6HUYLFH�2YHUDOO�4XDOLW\

8VHUV &RQWURO

3UH�7UDYOLQN

3RVW�7UDYOLQN

3HUFHQW�5DWLQJ�2YHUDOO�4XDOLW\�DV�

+LJK�RU�9HU\�+LJK

8VHUV &RQWURO

'ULYH�$ORQH�&RPPXWHUV %XV�5LGHUV�&DUSRROHUV

�

��

���

��

��

��

8VHUV &RQWURO
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WKDW�WKH�RQ�OLQH�VHUYLFH�KDG�D�SRVLWLYH�HIIHFW�RQ�EXV�ULGHUV�LQ�WHUPV�RI�WKHLU
SHUFHSWLRQV�RI� WKH�FRQYHQLHQFH�RI�EXV� VHUYLFH� WR�GRZQWRZQ�0LQQHDSROLV
�VHH�)LJXUH������

7UDYOLQN�2Q�OLQH� LPSURYHG� FDUSRROHUV’ � DQG�GULYH�DORQH� FRPPXWHUV’ � SHU�
FHSWLRQV�RI� WKH�RYHUDOO� TXDOLW\� RI� EXV� VHUYLFH� WR�GRZQWRZQ�0LQQHDSROLV�
7KH�QXPEHU�RI�7UDYOLQN�2Q�OLQH� FDUSRROHUV�ZKR� VDLG� WKDW� EXV� VHUYLFH� WR
GRZQWRZQ� 0LQQHDSROLV� ZDV� HLWKHU� KLJK� TXDOLW\� RU� YHU\� KLJK� TXDOLW\
LQFUHDVHG� IURP� ��� SHUFHQW� EHIRUH� 7UDYOLQN� WR� ��� SHUFHQW� DIWHU� 7UDYOLQN�
7KLV�SHUFHQWDJH�GHFUHDVHG�E\�RQH�SHUFHQW�DPRQJ�FDUSRROHUV�LQ�WKH�FRQWURO
JURXS�� �'ULYH�DORQH�7UDYOLQN�2Q�OLQH�XVHUV�DOVR� LPSURYHG� WKHLU� UDWLQJ�RI
WKH� TXDOLW\� RI� EXV� VHUYLFH�� � IURP� ��� SHUFHQW� UDWLQJ� EXV� VHUYLFH� DV� KLJK
TXDOLW\�RU�YHU\�KLJK�TXDOLW\�EHIRUH�7UDYOLQN�WR����SHUFHQW�JLYLQJ�WKH�VDPH
UDWLQJV�DIWHU�7UDYOLQN���+RZHYHU��WKH�GULYH�DORQH�FRPPXWHUV�LQ�WKH�FRQWURO
JURXS�DOVR�JDYH�WKH�RYHUDOO�TXDOLW\�RI�EXV�VHUYLFH�LPSURYHG�UDWLQJV��VXJ�
JHVWLQJ� WKDW�QRW�DOO�RI� WKH� LPSURYHPHQW� LQ� WKH�SHUFHSWLRQV�RI� WKH�RYHUDOO
TXDOLW\�RI�EXV�VHUYLFH�LV�DWWULEXWDEOH�WR�7UDYOLQN�2Q�OLQH��VHH�)LJXUH������

&KDQJH�LQ�$ZDUHQHVV�DQG�8VH�RI�,�����6HUYLFHV

7KH�VXUYH\V�DGPLQLVWHUHG�WR�WKH�XVHU�DQG�FRQWURO�JURXSV�EHIRUH�7UDYOLQN
2Q�OLQH� ZDV� LPSOHPHQWHG� LQFOXGHG� D� VHULHV� RI� TXHVWLRQV� DERXW� WKHLU
DZDUHQHVV�DQG�XVH�RI�D�YDULHW\�RI�IDFLOLWLHV�DQG�VHUYLFHV�DYDLODEOH�WR�,����
FRPPXWHUV���7KHVH�VHUYLFHV�DQG�IDFLOLWLHV�LQFOXGHG�WKH�H[SUHVV�FDUSRRO�DQG
EXV�ODQH��SDUN�DQG�ULGH�ORWV��H[SUHVV�EXV�VHUYLFH��UHGXFHG�SDUNLQJ�UDWHV�IRU
FDUSRROHUV��WKH�JXDUDQWHHG�ULGH�KRPH�SURJUDP��ULGHVKDUH�DVVLVWDQFH��DQG
E\SDVVHV�IRU�EXVHV�DQG�FDUSRROHUV�DW�PHWHUHG�UDPSV���,Q�WKH�SRVW�7UDYOLQN
VXUYH\�WKDW�ZDV�FDUULHG�RXW�LQ�1RYHPEHU�DQG�'HFHPEHU�������XVHUV�DQG�D
FRQWURO�JURXS� �ZKR�GLG�QRW�KDYH�DFFHVV� WR�7UDYOLQN�2Q�OLQH��ZHUH�DVNHG
WKH�VDPH�VHULHV�RI�TXHVWLRQV�� �6RPH�VKLIWV� LQ�DZDUHQHVV�DQG�XVH�GLG�WDNH
SODFH�

7KH�PRVW� GUDPDWLF� LQFUHDVH� LQ� DZDUHQHVV� RI� ,����� IDFLOLWLHV� DQG� VHUYLFHV
ZDV� WKDW�PRUH� SHRSOH� EHFDPH� DZDUH� RI� WKH� JXDUDQWHHG� ULGH� KRPH� SUR�
JUDP���7KLV�LV�D�SURJUDP�WKDW�JXDUDQWHHV�FDUSRROHUV�DQG�EXV�ULGHUV�D�ULGH
KRPH� E\� RIIHULQJ� GLVFRXQWHG� WD[L� VHUYLFH� LQ� HPHUJHQF\� VLWXDWLRQV� RU� DW
WLPHV�ZKHQ�EXV�VHUYLFH�LV�QRW�DYDLODEOH�� �$IWHU�WKH\�KDG�KDG�DQ�RSSRUWX�
QLW\� WR� XVH� WKH� 7UDYOLQN� 2Q�OLQH� VHUYLFH�� ��� SHUFHQW� PRUH� GULYH�DORQH
FRPPXWHUV�����SHUFHQW�PRUH�FDUSRRO�FRPPXWHUV��DQG����SHUFHQW�PRUH�EXV
ULGHUV�VDLG�WKH\�KDG�KHDUG�RI�WKLV�SURJUDP��VHH�7DEOH���������7KLV�LQFUHDVH
LV�SDUWO\�DWWULEXWDEOH�WR�LQIRUPDWLRQ�DYDLODEOH�RQ�7UDYOLQN�2Q�OLQH�VLQFH�WKH
FRQWURO� JURXS� VKRZHG� VPDOOHU� LQFUHDVHV� LQ� DZDUHQHVV� RI� WKLV� SURJUDP
DPRQJ� FDUSRROHUV� DQG� EXV� ULGHUV�� � $PRQJ� WKH� FRQWURO� JURXS�� DIWHU� WKH
7UDYOLQN�2SHUDWLRQDO�WHVW�����SHUFHQW�PRUH�GULYH�DORQH�FRPPXWHUV�����SHU�
FHQW�PRUH�FDUSRRO�FRPPXWHUV��DQG�ILYH�SHUFHQW�PRUH�EXV�ULGHUV�VDLG�WKH\
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7DEOH����� $ZDUHQHVV�DQG�8VH�RI�,�����)DFLOLWLHV�DQG�6HUYLFHV

'ULYH�$ORQH &DU�3RROHUV %XV�5LGHUV

7UDYOLQN�2Q�OLQH�8VHUV

3UH�
7UDYOLQN
�SHUFHQW�

3RVW�
7UDYOLQN
�SHUFHQW�

3UH�
7UDYOLQN
�SHUFHQW�

3RVW�
7UDYOLQN
�SHUFHQW�

3UH�
7UDYOLQN
�SHUFHQW�

3RVW�
7UDYOLQN
�SHUFHQW�

+HDUG�RI�

&DUSRRO�DQG�EXV�ODQHV�RQ�,���� �� ��� ��� ��� ��� ���

3DUN�DQG�ULGH�ORWV�DORQJ�,���� �� ��� �� ��� ��� ���

([SUHVV�EXV�VHUYLFH�DORQJ�,���� �� �� �� �� ��� ��

5HGXFHG�SDUNLQJ�UDWHV�IRU
FDUSRROHUV

�� �� �� �� �� ��

*XDUDQWHHG�ULGH�KRPH�SURJUDP �� �� �� �� �� ��

5LGHVKDUH�DVVLVWDQFH�SURJUDPV �� �� �� �� �� ��
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KDG�KHDUG�RI� WKH�JXDUDQWHHG� ULGH�KRPH�SURJUDP� WKDQ�EHIRUH� WKH� RSHUD�
WLRQDO� WHVW�� � ,Q� VSLWH� RI� WKLV� LQFUHDVHG� DZDUHQHVV� RI� WKH� SURJUDP�� WKH
QXPEHU�RI�UHVSRQGHQWV�UHSRUWLQJ�WKDW�WKH\�KDG�XVHG�WKLV�VHUYLFH�LQFUHDVHG
RQO\� E\� WKUHH� SHUFHQW� DPRQJ� 7UDYOLQN� 2Q�OLQH� XVHUV� ZKR� FRPPXWH� E\
HDFK�RI�WKH�WKUHH�PRGHV���1R�FKDQJH�ZDV�REVHUYHG�IRU�WKH�FRQWURO�JURXS�

$ZDUHQHVV�RI�WKH�E\SDVVHV�IRU�EXVHV�DQG�FDUSRROV�DW�PHWHUHG�UDPSV�DOVR
LQFUHDVHG���3ULRU�WR�WKH�RSHUDWLRQDO�WHVW��DURXQG����SHUFHQW�RI�WKH�7UDYOLQN
2Q�OLQH� XVHUV� LQ� DOO� WKUHH� FRPPXWLQJ� PRGH� JURXSV� KDG� KHDUG� RI� WKH
SULYLOHJH�WKDW�DOORZV�EXVHV�DQG�FDUSRROHUV� WR�E\SDVV�PHWHUHG�UDPSV��VHH
7DEOH�������� � $PRQJ� XVHUV� ZKR� GULYH� DORQH�� DZDUHQHVV� RI� WKLV� SULYLOHJH
KDG�LQFUHDVHG�WR����SHUFHQW��ZKLOH�FDUSRROHUV’ �DQG�EXV�ULGHUV’ �DZDUHQHVV
KDG� LQFUHDVHG� WR� ��� DQG� ��� SHUFHQW�� UHVSHFWLYHO\�� � $ZDUHQHVV� LQFUHDVHG
DPRQJ�WKH�FRQWURO�JURXS�DV�ZHOO��EXW�DW�ORZHU�UDWHV���'ULYH�DORQH�FRPPXW�
HUV� LQGLFDWHG� DOPRVW� QR� LQFUHDVH� LQ� DZDUHQHVV� RI� WKH� PHWHUHG� UDPS
E\SDVV��ZKLOH�FDUSRROHUV�UHSRUWHG�DQ�HLJKW�SHUFHQW�LQFUHDVH�LQ�DZDUHQHVV�
DQG�EXV�ULGHUV�UHSRUWHG�D����SHUFHQW�LQFUHDVH���7KHVH�UHVXOWV�VXJJHVW�WKDW
WKH� 7UDYOLQN� 2Q�OLQH� VHUYLFH� ZDV� UHVSRQVLEOH� IRU� VRPH� LQFUHDVHG
DZDUHQHVV�RI�WKH�PHWHUHG�UDPS�E\SDVV�SURJUDP��HVSHFLDOO\�DPRQJ�GULYH�
DORQH� FRPPXWHUV�� �8QOLNH� WKH�JXDUDQWHHG� ULGH�KRPH�SURJUDP�� LQFUHDVHG
DZDUHQHVV� RI� WKH� PHWHUHG� UDPS� E\SDVV� SURJUDP� GLG� WUDQVODWH� LQWR
LQFUHDVHG�XVH���$PRQJ�WKH�GULYH�DORQH�FRPPXWHUV�ZKR�SUHVXPDEO\�WRRN
DGYDQWDJH�RI�WKLV�SURJUDP�ZKHQ�WKH\�KDG�DGGLWLRQDO�SDVVHQJHUV� LQ� WKHLU
YHKLFOH��XVH�LQFUHDVHG�IURP����SHUFHQW�EHIRUH�7UDYOLQN�WR����SHUFHQW�DIWHU
7UDYOLQN�� � %RWK� WKH� FDUSRROHUV� DQG� EXV� ULGHUV� LQFUHDVHG� WKHLU� XVH� RI� WKLV
SURJUDP� E\� VHYHQ� SHUFHQW�� � 7KH� FRQWURO� JURXS� DOVR� H[SHULHQFHG� VLPLODU
LQFUHDVHV�LQ�XVH���7KHUH�ZDV�D�VOLJKW�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�7UDYOLQN
2Q�OLQH� XVHUV� ZKR� KDG� QRW� PDGH� XVH� RI� DQ\� RI� WKH� ,����� IDFLOLWLHV� RU
VHUYLFHV�� � %HIRUH� WKH� RSHUDWLRQDO� WHVW�� ��� SHUFHQW� RI� WKH� GULYH�DORQH
UHVSRQGHQWV� DQG� WKUHH� SHUFHQW� RI� WKH� FDUSRROHUV� VDLG� WKDW� WKH\� KDG� QRW
XVHG�DQ\�RI� WKH�IDFLOLWLHV�RU�VHUYLFHV�� �$IWHU� WKH� WHVW��RQO\�QLQH�SHUFHQW�RI
WKH� GULYH�DORQH� 7UDYOLQN� 2Q�OLQH� XVHUV� DQG� QRQH� RI� WKH� FDUSRROHUV
UHSRUWHG�WKDW�WKH\�KDG�QRW�XVHG�DQ\�RI�WKH�IDFLOLWLHV�RU�VHUYLFHV�

7KHVH�UHVXOWV�VXJJHVW�WKDW�WKHUH�LV�VRPH�YDOXH�WR�D�VHUYLFH�VXFK�DV�7UDYOLQN
2Q�OLQH� LQ� WKDW� LW� LQFUHDVHV� SHRSOH’V� DZDUHQHVV� DQG� XVH� RI� FRPPXWLQJ
RSWLRQV�

&RPPHQWV�IURP�7UDYOLQN�2Q�OLQH�8VHU�)RFXV�*URXSV

7ZR�IRFXV�JURXSV�ZHUH�FRQGXFWHG�LQ�0LQQHDSROLV��01�RQ�2FWREHU����DQG
������������&RLQFLGHQWDOO\��WKH�WLPLQJ�RI�WKHVH�JURXSV�FRUUHVSRQGHG�WR�WKH
GDWHV�RI�WKH�0&72�EXV�GULYHUV’ �VWULNH��

$OO� SDUWLFLSDQWV� ZHUH� UHVLGHQWV� RI� WKH� ,����� ZHVWHUQ� VXEXUEV� DQG� ZHUH
FRPPXWHUV� WR�0LQQHDSROLV�� � (DFK� KDG� YROXQWHHUHG� WR� SDUWLFLSDWH� LQ� WKH
7UDYOLQN�WHVW��KDG�UHFHLYHG�WUDLQLQJ�DQG�KDG�EHHQ�JLYHQ�VSHFLDO�WHUPLQDOV
RU� 3&� VRIWZDUH� WR� RSHUDWH� WKH� RQ�OLQH� VHUYLFH�� � 2QH� IRFXV� JURXS� ZDV
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FRPSULVHG�RI�LQGLYLGXDOV�ZKR�ULGH�WKH�EXV�WR�ZRUN�RU�VFKRRO�DV�WKHLU�SUL�
PDU\�PRGH� RI� WUDQVSRUWDWLRQ�� � 7KH� RWKHU� JURXS� FRQVLVWHG� RI� FRPPXWHUV
ZKR�XVXDOO\�GULYH�RU�FDUSRRO�

'XULQJ� HDFK� VHVVLRQ�� UHVSRQGHQWV� GLVFXVVHG� WKHLU� H[SHULHQFHV� ZLWK� WKH
7UDYOLQN� V\VWHP�� LQFOXGLQJ� KRZ� RIWHQ� WKH\� ORJ� RQ� WR� WKH� V\VWHP�� ZKDW
LQIRUPDWLRQ� WKH\� ILQG�PRVW� XVHIXO� DQG� KRZ� WKH\� ZRXOG� OLNH� WR� VHH� WKH
V\VWHP�LPSURYHG�

6RPH�XVHUV�LQ�WKH�IRFXV�JURXSV�UHSRUWHG�WKDW�“ LQIRUPDWLRQ�VXFK�DV�VWDWXV
RI�DFFLGHQWV�� ORFDWLRQV�RI� URDG�FRQVWUXFWLRQ�� DQG�DUHDV� RI� FRQJHVWLRQ� DQG
WUDIILF�GHOD\V�ZHUH�QRW�DOZD\V�DYDLODEOH�” ��$�IHZ�XVHUV�DVVXPHG�WKDW�URDG
FRQGLWLRQV�� DV� WKH\� UHODWH� WR� ZHDWKHU�� DOVR� ZRXOG� EH� GLVSOD\HG�� � 0RUH
LQIRUPDWLRQ�� VXFK� DV� HVWLPDWHG� WUDYHO� WLPHV� DQG� EXV� VWULNH� XSGDWHV��ZDV
DOVR�H[SHFWHG�E\�D�IHZ�XVHUV�

7KH�WUDIILF�LQIRUPDWLRQ�ZDV�WKRXJKW�WR�EH�PRVW�XVHIXO�LQ�KHOSLQJ�LQGLYLGX�
DOV�ZKR�GULYH�WR�YDULRXV�ORFDWLRQV�WKURXJKRXW�WKH�GD\�DYRLG�WUDIILF�WLH�XSV�
$�IHZ�SDUWLFLSDQWV�XVHG�WKH�VHUYLFH� WR�FKHFN� WKH�VWDWXV�RI� URDG�FRQVWUXF�
WLRQ�SURMHFWV�� �2WKHUV�PHQWLRQHG� WKDW� LW� FDQ�EH�XVHG� WR� LQIRUP�GULYHUV�RI
VHULRXV�DFFLGHQWV�RU�REVWUXFWLRQV�WKDW�DUH�QRW�OLNHO\�WR�EH�FOHDUHG�TXLFNO\�

0RVW�IRFXV�JURXS�SDUWLFLSDQWV��KRZHYHU��UHPDUNHG�WKDW�HYHQ�LI�WKH\�WRRN
WKH�WLPH�WR�DFFHVV�WKH�LQIRUPDWLRQ�EHIRUH�OHDYLQJ�� WUDIILF�FRXOG�KDYH�EHHQ
IORZLQJ� HDVLO\� E\� WKH� WLPH� WKH\� KDG� UHDFKHG� WKH� WURXEOHG� DUHD� DQG� QHZ
VORZ�GRZQV� PLJKW� KDYH� GHYHORSHG� HOVHZKHUH�� � $QRWKHU� UHDVRQ� IRU� WKH
ODFN�RI� LQWHUHVW� LQ� WKH� V\VWHP�ZDV� WKDW�� UHJDUGOHVV� RI� DQ\�EXOOHWLQV��PRVW
FDUSRROHUV� DUH� QRW� DEOH� WR� FKDQJH� WKHLU� URXWHV� WR� DYRLG� WUDIILF� SUREOHPV�
VLQFH�WKH\�QHHG�WR�SLFN�XS�ULGHUV�DW�VSHFLILHG�ORFDWLRQV�

0DQ\� RI� WKH� UHVSRQGHQWV� LQ� WKH� IRFXV� JURXSV� VDLG� WKH\� KDG� H[SHFWHG
7UDYOLQN� WR� SURYLGH�PRUH� LQIRUPDWLRQ�� DQG� LQ� JUHDWHU� GHWDLO�� � 6RPH� EXV
ULGHUV�FRPPHQWHG�WKDW�WKH\�WKRXJKW�WKH�WHUPLQDO�ZRXOG�WHOO�WKHP�“KRZ�WR
JHW�IURP�SRLQW�$�WR�SRLQW�%�” ��6HYHUDO�JURXS�PHPEHUV�ZHUH�H[SHFWLQJ�WKH
VFUHHQ�WR�GLVSOD\�D�PDS�WKDW� LQGLFDWHG�FXUUHQW�EXV�URXWHV�DQG�VFKHGXOHV�
7KH\�FRPSODLQHG� WKDW� WKH�XVHU�PXVW� HQWHU� D� VSHFLILF� EXV�QXPEHU�� UDWKHU
WKDQ�D�GHVWLQDWLRQ��WR�DFFHVV�LQIRUPDWLRQ���7UDYOLQN�2Q�OLQH�GLG�KDYH�VRPH
WULS�SODQQLQJ�FDSDELOLWLHV��EXW�GXH�WR�EXGJHW�FRQVWUDLQWV�WKH\�ZHUH�OLPLWHG
WR�WKH�,�����FRUULGRU�DQG�PDMRU�SRLQWV�RI�LQWHUHVW�

7KH�IRFXV�JURXS�SDUWLFLSDQWV’ �LPSUHVVLRQV�RI�WKH�YDOXH�RI�7UDYOLQN’V�WUDQ�
VLW�LQIRUPDWLRQ�LV�VRPHZKDW�GLPLQLVKHG�E\�WKH�SHUFHLYHG�ODFN�RI�LQIRUPD�
WLRQ� DYDLODEOH�� � 7KH� GDWD� RQ� EXV� VFKHGXOHV� LV� WKRXJKW� WR� EH� VHYHUHO\
OLPLWHG���6LQFH�QRW�DOO�WKH�EXVHV�DUH�HTXLSSHG�ZLWK�DXWRPDWLF�YHKLFOH�ORFD�
WLRQ�GHYLFHV��PDQ\�JURXS�PHPEHUV�VLPSO\�UHFHLYHG�D�“QR�VWDWXV” �PHVVDJH
ZKHQ� UHTXHVWLQJ� LQIRUPDWLRQ�� �2QH� XVHU� QRWLFHG� LQDFFXUDFLHV� LQ� WKH� EXV
LQIRUPDWLRQ�� VXFK�DV� VWRSV�EHLQJ� OLVWHG� WKDW�GLG�QRW� H[LVW� RQ� D�SDUWLFXODU
OLQH���6RPH�SDUWLFLSDQWV�GLG�QRW�WKLQN�WKH�7UDYOLQN�VHUYLFH�DOORZHG�WKHP�WR
REWDLQ�URXWH�RU�VFKHGXOH�LQIRUPDWLRQ�XQOHVV�WKH\�NQHZ�WKH�EXV�QXPEHU�
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6LQFH�WKH�EXVHV�UXQ�IUHTXHQWO\�GXULQJ�WKH�SHDN�SHULRGV�DQG�DUH�UDUHO\�ODWH�
DQG� WKRVH� ZHUH� WKH� SHULRGV� GXULQJ� ZKLFK� PRVW� UHVSRQGHQWV� XVHG� WKH
EXVHV�� VRPH� RI� WKHP� VDLG� WKDW� WKH\� ZRXOG� QRW� ERWKHU� WR� GLDO� XS� WKH
7UDYOLQN�VHUYLFH�WR�FKHFN�RQ�WKH�VWDWXV���$OVR��SDUWLFLSDQWV�SRLQWHG�RXW�WKDW
EXV�VWDWXV�LV�RQO\�LPSRUWDQW�RQFH�D�ULGHU�DUULYHV�DW�WKH�EXV�VWRS�DQG�ZDQWV
WR�NQRZ�KRZ�ORQJ�WKH�EXV�ZLOO�EH�GHOD\HG�

,Q�WHUPV�RI�RWKHU�VRXUFHV�RI�LQIRUPDWLRQ��WKH�IRFXV�JURXS�SDUWLFLSDQWV�GLG
QRW�PHQWLRQ� EHLQJ�GLVVDWLVILHG� E\� WKH� TXDQWLW\� RU� TXDOLW\� RI� LQIRUPDWLRQ
WKH\�UHFHLYHG�SULRU�WR�7UDYOLQN�2Q�OLQH�� �0RVW�VDLG�WKDW�WKH\�OLVWHQ�WR�WKH
QHZV�RQ�WHOHYLVLRQ�RU�UDGLR�EHIRUH�OHDYLQJ�IRU�ZRUN���6LQFH�WKH\�FDQ�OLVWHQ
SDVVLYHO\�ZKLOH�JHWWLQJ�UHDG\��WKLV�LV�VHHQ�DV�DQ�HDV\�DOWHUQDWLYH�WR�ORJJLQJ
RQ�WR�D�WHUPLQDO���0DQ\�DOVR�PHQWLRQHG�OLVWHQLQJ�WR�WUDIILF�UHSRUWV�RQ�WKH
UDGLR� RQ� WKH� ZD\� WR� ZRUN�� DQG� UHIHUHQFHV� ZHUH� PDGH� WR� UDGLR� VWDWLRQ
.%(0�)0’V� IUHTXHQW� UHSRUWV�� �&RPPXWHUV�ZKR� ULGH� WKH�EXV� VDLG� WKDW� LI
WKH\�QHHGHG�URXWH�RU�VFKHGXOH�LQIRUPDWLRQ��WKH\�ZRXOG�FDOO�WKH�EXV�FRP�
SDQ\� GLUHFWO\� RU� JHW� D� VFKHGXOH� IURP� RQH� RI� WKH� WUDQVLW� VWRUHV� RU� D� EXV
GULYHU�

/RJJLQJ�RQ�WZR�WR�WKUHH�WLPHV�SHU�ZHHN�GXULQJ�WKH�ILUVW�PRQWK�RI�KDYLQJ
WKH� WHUPLQDO� ZDV� D� IDLUO\� FRPPRQ� SDWWHUQ� DPRQJ� IRFXV� JURXS
SDUWLFLSDQWV�� � 2QO\� D� IHZ� RI� WKH� SDUWLFLSDQWV�� KRZHYHU�� VDLG� WKDW� WKH\
FRQWLQXHG� WR� DFFHVV� 7UDYOLQN� RQ� D� UHJXODU� EDVLV�� � 7KH� WLPH� UHTXLUHG� WR
DFFHVV� WKH� V\VWHP� ZDV� IUHTXHQWO\� PHQWLRQHG� DV� DQ� REVWDFOH� WR� LWV� XVH�
7KRVH�ZLWK�WHUPLQDOV�DW�KRPH�VDLG�WKDW�LW�VLPSO\�ZDV�QRW�SUDFWLFDO�WR�WDNH
WKH�WLPH� WR� ORJ�RQ� LQ� WKH�PRUQLQJ�EHIRUH�ZRUN�� �$� IHZ�GLVVDWLVILHG�XVHUV
VDLG� WKDW� WKH� V\VWHP� QHYHU� ZRUNHG� SURSHUO\�� DQG� ZDV� IUDXJKW� ZLWK
JDUEOHG�WH[W�DQG�V\VWHP�HUURUV�

7KH� PRVW� IUHTXHQWO\�H[SHULHQFHG� GLIILFXOW\� DPRQJ� IRFXV� JURXS� SDUWLFL�
SDQWV�ZDV�WKDW�WKH�WHUPLQDO�ZDV�VORZ���,W�ZDV�VDLG�WR�EH�WRR�FXPEHUVRPH
WR�XVH�LQ�D�KXUU\�� �8VHUV�ZHUH�VXUSULVHG�WKDW�WKH�V\VWHP�ZDV�QRW�RQ�OLQH�
VXFK�DV�EHLQJ�D�SDUW�RI�DQ�,QWHUQHW�W\SH�VHUYLFH��DQG�WKDW�LW�KDG�WR�EH�UHDG�
UDWKHU� WKDQ�YLHZHG�JUDSKLFDOO\�� �2QH�UHVSRQGHQW�SRLQWHG�RXW� WKDW� LW�ZDV
WKH�YLGHRWH[W� WHUPLQDOV� WKDW�ZHUH� VORZ�� UDWKHU� WKDQ� WKH� V\VWHP�� DQG� WKDW
XVLQJ�D�SHUVRQDO�FRPSXWHU�WR�DFFHVV�7UDYOLQN�ZDV�D�PRUH�HIILFLHQW�PHWKRG�

$OWKRXJK�WKH�PHQX�VWUXFWXUH�RI� WKH�7UDYOLQN�V\VWHP�ZDV�VDLG�WR�EH�DGH�
TXDWH�� LW� UHFHLYHG�VRPH�PLOG�FULWLFLVP� LQ� WKH� IRFXV�JURXSV�� �7KH�SUREOHP
FLWHG�ZDV�WKH�PDQ\�VWHSV�DQG�RU�VFUHHQV�WR�JR�WKURXJK�EHIRUH�WKH�GHVLUHG
LQIRUPDWLRQ�ZDV�DFFHVVHG���7KH�ODFN�RI�IOH[LELOLW\�LQ�PRYLQJ�EDFN�DQG�IRUWK
EHWZHHQ� WKH� VFUHHQV� RU� VHOHFWLQJ� VSHFLILF� VFUHHQV� ZDV� DOVR� FRQVLGHUHG� D
GUDZEDFN���7KH�JURXS�PHPEHUV�ZRXOG�SUHIHU�QRW�WR�KDYH�WR�VFUROO�WKRXJK
RWKHU�WH[WV�WR�MXPS�DKHDG�RU�WR�UHSHDW�LQIRUPDWLRQ�
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n ��� .LRVNV

$V�SDUW� RI� WKH� 7UDYOLQN�2SHUDWLRQDO� 7HVW�� WKUHH� “VPDUW” � NLRVNV� SURYLGHG
UHDO�WLPH�DQG�VWDWLF� WUDQVLW�DQG�WUDIILF� LQIRUPDWLRQ�� �7KH\�ZHUH� ORFDWHG�DW
WKH� 0&72� 7UDQVLW� 6WRUH�� WKH� &RPPXWHU� &RQQHFWLRQ� RIILFH�� DQG� LQ� WKH
OREE\�RI�WKH�*RYHUQPHQW�&HQWHU�FRPSOH[�

7KH�NLRVNV�ZHUH�XVHG�PRGHUDWHO\�RYHU�WKH�FRXUVH�RI�WKH�RSHUDWLRQDO�WHVW�
8VH�GDWD�IRU�WKH�\HDU�DQG�XVHU�LQWHUYLHZV�LQ�'HFHPEHU�VXJJHVW�WKDW�SHRSOH
GLG�XVH�WKHP�WR�DFFHVV�LQIRUPDWLRQ��DQG�WKDW�WKH\�IRXQG�WKHP�HDV\�WR�XVH
DQG� WKH� LQIRUPDWLRQ� KHOSIXO�� � +RZHYHU�� PDQ\� XVHUV� ZDQWHG� DGGLWLRQDO
IHDWXUHV�� VXFK� DV� WKH� DELOLW\� WR� SODQ� WULSV� �“+RZ� GR� ,� JHW� IURP� KHUH� WR
WKHUH"” ���RU�WKRXJKW�WKH\�VKRXOG�EH�SODFHG�LQ�PRUH�VWUDWHJLF�ORFDWLRQV��H�J��
DW�GRZQWRZQ�EXV�VWRSV��

8WLOL]DWLRQ

,QLWLDOO\�� NLRVN�XVH�ZDV� OLJKW�� EXW� DV�PRUH�SHRSOH�EHFDPH� DZDUH� RI� WKHLU
SUHVHQFH��XVH�LQFUHDVHG���,Q�-DQXDU\�DQG�)HEUXDU\�RI�������SHRSOH�ORJJHG
RQ�WR�WKH�WKUHH�NLRVNV�IHZHU�WKDQ�����WLPHV���,Q�0DUFK��ORJ�RQV�MXPSHG�WR
������ DQG� UHPDLQHG� DERYH� ������ IRU�PRVW�PRQWKV�� XQWLO� WKH� NLRVNV�ZHUH
VKXW�RII�LQ�'HFHPEHU���,Q�-XQH�DQG�-XO\��WKH�NLRVN�DW�WKH�7UDQVLW�6WRUH�ZDV
XVHG�RQO\�IRU�D�VPDOO�SDUW�RI�HDFK�PRQWK�EHFDXVH�WKDW�IDFLOLW\�ZDV�XQGHU
UHQRYDWLRQ�� � 7KH� WRWDO� QXPEHU� RI� ORJ�RQV� GXULQJ� WKRVH�PRQWKV� GURSSHG
EHORZ�������

7KH� *RYHUQPHQW� &HQWHU� NLRVN� KDG� WKH� KLJKHVW� XVH� RI� WKH� WKUHH� NLRVNV�
$IWHU� DQ� LQLWLDO� VWDUW�XS� SHULRG� RI� WZR�PRQWKV�� SHRSOH� ORJJHG� RQ� WR� WKH
*RYHUQPHQW�&HQWHU�NLRVN�����RU�PRUH�WLPHV�D�PRQWK��VHH�)LJXUH������� �,Q
$SULO� DQG�$XJXVW�� WKDW� NLRVN� VKRZHG�PRUH� WKDQ� ���� HQWULHV�� � 7KH� RWKHU
WZR�NLRVNV�KDG�VRPHZKDW�OLJKWHU�DQG�PRUH�VSRUDGLF�XVH���8VH�RI�WKH�NLRVN
DW�WKH�7UDQVLW�6WRUH�IOXFWXDWHG�EHWZHHQ�DURXQG�����WR�DV�KLJK�DV�������ORJ�
RQV�EHWZHHQ�0DUFK�DQG�'HFHPEHU��ZLWK�DOPRVW�QR�XVH�GXULQJ� -XQH�DQG
-XO\��EHFDXVH�WKH�7UDQVLW�6WRUH�ZDV�XQGHU�UHQRYDWLRQ�GXULQJ�PRVW�RI�WKRVH
PRQWKV�� � 7KH�PRQWKO\� DYHUDJH� QXPEHU� RI� ORJ�RQV� IRU� WKH� HLJKW�PRQWKV
WKDW�WKH�NLRVN�ZDV�DYDLODEOH��H[FOXGLQJ�WKH�ILUVW�WZR�VWDUW�XS�PRQWKV��ZDV
����ORJ�RQV�SHU�PRQWK��RU�DSSUR[LPDWHO\����ORJ�RQV�SHU�GD\�� �8VH�RI� WKH
NLRVN�DW� WKH�&RPPXWHU�&RQQHFWLRQ�RIILFH�ZDV�EHWZHHQ����� DQG����� ORJ�
RQV�SHU�PRQWK��ZLWK�DQ�DYHUDJH�RI������RU�DQ�DYHUDJH�RI����� ORJ�RQV�SHU
GD\�

7KH� NLRVNV� ZHUH� XVHG�PRVW� IUHTXHQWO\� EHWZHHQ� WKH� KRXUV� RI� ������D�P�
DQG������S�P���'XULQJ�WKH�RQH�\HDU�7UDYOLQN�2SHUDWLRQDO�7HVW��WKH�NLRVN�DW
WKH�&RPPXWHU�&RQQHFWLRQ� RXWOHW� H[SHULHQFHG� LWV� KLJKHVW� XVH� GXULQJ� WKH
OXQFK� KRXU� �L�H��� ������D�P�� WR� �����S�P���� EXW� ZDV� DOVR� KHDYLO\� XVHG
EHWZHHQ������S�P�� DQG������S�P�� �7KH�RWKHU� WZR�NLRVNV� VKRZHG�QR�ZHOO�
GHILQHG
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0RQWK

1XPEHU�RI�/RJ�RQV

���

*RYHUQPHQW�&HQWHU

7UDQVLW�6WRUH

)HE 0D\ $XJ 1RY0DU -XQ 6HS 'HF

&RPPXWHU�&RQQHFWLRQ

)LJXUH�������7RWDO�1XPEHU�RI�/RJ�RQV�IRU�(DFK�0RQWK
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&DPEULGJH�6\VWHPDWLFV��,QF� ����

SHDN� LQ� XVH�� EXW� LQ� JHQHUDO� ZHUH� XVHG� SULPDULO\� LQ� WKH� DIWHUQRRQ� �VHH
)LJXUHV������������DQG�������

7KH�PRVW� IUHTXHQWO\� DFFHVVHG� VFUHHQV� RQ� WKH� NLRVNV�ZHUH� WKH� 6FKHGXOHV
DQG�0DSV�VFUHHQ��WKH�“+RZ�GR�,�JHW�WKHUH"” �VFUHHQ��DQG�WKH�,QFLGHQWV�DQG
'HOD\V� VFUHHQ�� � )URP�$XJXVW� WR�2FWREHU�� WKH\�ZHUH� WKH� WKUHH�PRVW� IUH�
TXHQWO\�DFFHVVHG� VFUHHQV� �VHH� 7DEOH�������� � 7ZR� RWKHU� SRSXODU� VFUHHQV
ZHUH�WKH�%XV�)DUHV�VFUHHQ�DQG�WKH�&RQVWUXFWLRQ�DQG�0DLQWHQDQFH�VFUHHQ�
7KH� OHDVW� IUHTXHQWO\�DFFHVVHG� VFUHHQ� ZDV� WKH� (OGHUO\� DQG� 'LVDEOHG
6HUYLFHV�VFUHHQ�

6XUYH\�5HVXOWV

3HRSOH�ZKR�XVHG�WKH�WKUHH�NLRVNV�RQ�'HFHPEHU���������RU����EHWZHHQ�WKH
KRXUV�RI�������D�P��DQG������S�P��ZHUH�DVNHG�D�IHZ�VKRUW�TXHVWLRQV�DERXW
WKHLU�XVH� DQG� LPSUHVVLRQV�RI� WKH�NLRVN�� � 7KH� LQWHUYLHZHUV� VSRNH�ZLWK� ��
NLRVN�XVHUV�DW�WKH�WKUHH�NLRVN�ORFDWLRQV���$OWKRXJK�WKLV�VDPSOH�VL]H�LV�QRW
ODUJH�HQRXJK�WR�PDNH�DQ\�GHILQLWLYH�VWDWHPHQWV�DERXW�NLRVN�XVHUV�RYHUDOO�
WKH� UHVXOWV� RI� WKHVH� LQWHUYLHZV� VXJJHVWV� ZKR� ZDV� XVLQJ� WKH� NLRVNV� DQG
ZK\�

0HQ�XVHG�WKH�NLRVNV�PRUH�RIWHQ�WKDQ�ZRPHQ���6HYHQW\������SHUFHQW�RI�WKH
SHRSOH�ZKR� DFFHVVHG� WUDYHO� LQIRUPDWLRQ� DW� WKH� NLRVNV�ZHUH�PHQ�� � .LRVN
XVHUV�ZHUH�PRVWO\�������\HDU�ROGV���)LIW\�HLJKW������SHUFHQW�RI�WKH�XVHUV�IHOO
LQ�WKLV�DJH�UDQJH��ZKLOH�������\HDU�ROGV�PDGH�XS����SHUFHQW�RI�WKH�XVHUV�
$ERXW�VHYHQ�SHUFHQW�RI�WKH�XVHUV�ZHUH�HLWKHU�RYHU����RU�XQGHU������1LQHW\�
IRXU������SHUFHQW�RI�WKH�XVHUV�ZHUH�UHVLGHQWV�RI�WKH�7ZLQ�&LWLHV���0RVW�SHR�
SOH�ZKR� XVHG� WKH� NLRVNV� RQ�'HFHPEHU����� ���� RU� ��� VSHQW� OHVV� WKDQ� ILYH
PLQXWHV�DW�WKH�NLRVN���+RZHYHU��IRXU�SHRSOH�GLG�VSHQG�PRUH�WKDQ����PLQ�
XWHV�DW�WKH�NLRVNV���1LQHWHHQ������SHUFHQW�KDG�XVHG�WKH�NLRVN�DW�OHDVW�RQFH
EHIRUH�WKH�GD\�WKH\�ZHUH�LQWHUYLHZHG�

:KHQ�DVNHG�ZK\�WKH\�KDG�XVHG�WKH�NLRVN�����SHUFHQW�LQGLFDWHG�WKDW�WKH\
ZHUH�VHHNLQJ�EXV�VFKHGXOH�RU�URXWH�LQIRUPDWLRQ�����SHUFHQW�VDLG�WKH\�ZHUH
XVLQJ�LW�RXW�RI�FXULRVLW\��PXOWLSOH�UHVSRQVHV�ZHUH�DFFHSWHG����6L[W\�VL[�����
SHUFHQW�ZHUH�VDWLVILHG�RU�YHU\�VDWLVILHG�ZLWK�WKH�LQIRUPDWLRQ�WKH\�UHFHLYHG�
���SHUFHQW�ZHUH�QRW�VDWLVILHG�

6L[W\�ILYH������SHUFHQW�LQGLFDWHG�WKDW�WKH\�IRXQG�WKH�NLRVN�HDV\�WR�XVH������
SHUFHQW�VDLG�WKDW�LW�ZDV�VRPHZKDW�HDV\�WR�XVH��DQG�RQO\�IRXU�SHUFHQW�VDLG
WKH\�GLG�QRW�ILQG�LW�HDV\�WR�XVH�
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)LJXUH���� $QQXDO�:HHNGD\�.LRVN�8VH���&RPPXWHU�&RQQHFWLRQ

1XPEHU�RI�6FUHHQV�$FFHVVHG
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+RXUV�RI�WKH�'D\

)LJXUH����� $QQXDO�:HHNGD\�.LRVN�8VH���7UDQVLW�6WRUH

1XPEHU�RI�6FUHHQV�$FFHVVHG
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+RXUV�RI�WKH�'D\
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7DEOH����� .LRVN�6FUHHQV�$FFHVVHG�RQ�:HHNGD\V��$QQXDO�7RWDO�

6FUHHQ
&DWHJRU\

1XPEHU
RI�6FUHHQV

3HUFHQW
RI�7RWDO

%XV�VFKHGXOHV�DQG�PDSV ����� ���

+RZ�GR�,�JHW�WKHUH��E\�EXV�" ����� ���

7UDIILF�LQFLGHQWV�DQG�GHOD\V ����� ���

&RQVWUXFWLRQ�DQG�PDLQWHQDQFH ����� ���

%XV�IDUHV ����� ���

3DUN�DQG�ULGH�ORFDWLRQV ��� ��

,V�P\�EXV�RQ�WLPH��VWDWXV�" ��� ��

%XV�VHUYLFH�FKDQJHV ��� ��

,�����FRPPXWHU�VHUYLFHV ��� ��

6SHFLDO�HYHQWV ��� ��

&XVWRPHU�VHUYLFH ��� ��

(OGHUO\�GLVDEOHG�VHUYLFHV ��� ��

7RWDO ������ ����
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n ��� (OHFWURQLF�6LJQV�DQG�0RQLWRUV

2Q� 'HFHPEHU���� DQG� ���� ������ D� VXUYH\� RI� SDVVHQJHUV� ERDUGLQJ� EXV
URXWHV�������������������������DQG����DW�WKH�3O\PRXWK�5RDG��&RXQW\�5RDG���
6RXWK�� RU� WKH�/RXLVLDQD�3DUN�DQG�5LGH� ORWV�ZDV� FRQGXFWHG� WR� GHWHUPLQH
WKH�XVHU� DFFHSWDQFH�RI� WKH�$7,6� HOHFWURQLF� VLJQV� DQG�YLGHR�PRQLWRUV�� �$
IHZ� SDVVHQJHUV� UHIXVHG� WR� DFFHSW� D� VXUYH\� IRUP�� EXW� IRU� WKH�PRVW� SDUW�
SDVVHQJHUV�WRRN�D�IRUP�WR�EH�ILOOHG�RXW�RQ�WKH�EXV�DQG�KDQGHG�WR�WKH�EXV
GULYHU�ZKHQ� FRPSOHWHG�� �$� WRWDO� RI� ���� VXUYH\� IRUPV�ZHUH� KDQGHG� RXW�
DQG�����ZHUH�UHWXUQHG��UHSUHVHQWLQJ�D�UHVSRQVH�UDWH�RI����SHUFHQW�

1LQHW\� �����SHUFHQW�RI� WKH� UHVSRQGHQWV�ZHUH� UHJXODU� ULGHUV� RI� DQ�0&72
EXV�� ULGLQJ� DW� OHDVW� WKUHH� WLPHV� D�ZHHN�� � 6L[W\�RQH� ����� SHUFHQW� VDLG� WKDW
WKH\� URGH� ILYH�GD\V�D�ZHHN�� DQG����SHUFHQW� LQGLFDWHG� WKDW� WKH\� WRRN� WKH
EXV�WKUHH�WR�IRXU�WLPHV�D�ZHHN�

$ERXW�KDOI�RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH\�KDG�FRQVXOWHG�WKH�HOHF�
WURQLF�VLJQV�DQG�RU�YLGHR�PRQLWRUV�DW�WKH�SDUN�DQG�ULGH�ORWV�DW�VRPH�WLPH�
$V�)LJXUH������LOOXVWUDWHV��HLJKW�SHUFHQW�FRQVXOWHG�WKH�HOHFWURQLF�VLJQV�DQG
WKUHH� SHUFHQW� FRQVXOWHG� WKH� YLGHR�PRQLWRUV� HYHU\� WLPH� WKH\�ZHUH� DW� WKH
SDUN�DQG�ULGH�ORW�� � �1RWH�� �:LWK�IRXU�HOHFWURQLF�VLJQV�DQG�RQO\�WZR�YLGHR
PRQLWRUV��HOHFWURQLF�VLJQ�XVH�ZRXOG�EH�H[SHFWHG�WR�EH�KLJKHU����$QRWKHU���
WR� ��� SHUFHQW� RI� UHVSRQGHQWV� FRQVXOWHG� WKHVH� LQIRUPDWLRQ� RXWOHWV� DERXW
KDOI� WKH� WLPH� WKH\�ZHUH� DW� D� SDUN�DQG�ULGH� ORW�� � 6RPH� UHVSRQGHQWV� LQGL�
FDWHG� WKDW�� DOWKRXJK� WKH\�GLG� QRW� FRQVXOW� WKH� HOHFWURQLF� VLJQV� DQG� YLGHR
PRQLWRUV�RQ�D�UHJXODU�EDVLV��WKH\�GLG�FRQVXOW�WKHP�ZKHQ�WKHUH�VHHPHG�WR
EH�DQ� LUUHJXODULW\� LQ� WKH�EXV�VHUYLFH�� � WKLUW\�HLJKW� �����SHUFHQW�RI� UHVSRQ�
GHQWV� FRQVXOWHG� WKH� HOHFWURQLF� VLJQV� DQG� ��� SHUFHQW� FRQVXOWHG� WKH� YLGHR
PRQLWRUV�RQ�WKLV�LUUHJXODU�EDVLV�

7KH�PDMRULW\�RI�WKH�SDVVHQJHUV�XVLQJ�WKH�7UDYOLQN�HTXLSSHG�SDUN�DQG�ULGH
ORWV� ZHUH� IURP� WKH� FRPPXQLWLHV� WKDW� VXUURXQG� WKH� ZHVWHUQ� HQG� RI� WKH
,����� FRUULGRU�� � :D\]DWD�� +RSNLQV�� 6W�� /RXLV� 3DUN�� DQG� 0HGLFLQH� /DNH�
$ERXW� ��� SHUFHQW� RI� WKH� SDVVHQJHUV� UHVSRQGLQJ� WR� WKH� 7UDYOLQN� VXUYH\
ZHUH� IURP� WKUHH� ]LS� FRGHV� LQ� +RSNLQV�� � 6HYHQWHHQ� ����� SHUFHQW� RI� WKH
UHVSRQGHQWV�ZHUH�IURP�6W��/RXLV�3DUN�����SHUFHQW�IURP�:D\]DWD��DQG�VL[
SHUFHQW�IURP�0HGLFLQH�/DNH���2WKHU�UHVSRQGHQWV�ZHUH�IURP�FRPPXQLWLHV
WKURXJKRXW�WKH�ZHVWHUQ�VXEXUEV�

0RVW� SDVVHQJHUV� LQGLFDWHG� WKDW� WKH\� KDYH� EHHQ� XVLQJ� WKH� EXV� DERXW� WKH
VDPH�DPRXQW�RYHU�WKH�ODVW�\HDU��DOWKRXJK�DERXW�RQH�TXDUWHU�LQGLFDWHG�WKDW
WKHLU� XVH� KDG� LQFUHDVHG�� � 6L[W\�WKUHH� ����� SHUFHQW� VDLG� WKDW� RYHU� WKH� ODVW
\HDU� WKHLU� EXV�XVH�KDG� UHPDLQHG�DERXW� WKH� VDPH�� ���SHUFHQW� VDLG� WKDW� LW
KDG� LQFUHDVHG�� DQG� VHYHQ� SHUFHQW� VDLG� WKDW� LW� KDG� GHFUHDVHG�� � $QRWKHU
VHYHQ�SHUFHQW�LQGLFDWHG�WKDW�WKH\�KDG�QRW�EHHQ�XVLQJ�WKH�EXV�IRU�D�\HDU�
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(YHU\�7LPH $ERXW�+DOI�7LPH ,UUHJXODU 1HYHU

)UHTXHQF\

3HUFHQW�RI�5LGHUV

��

6LJQV

0RQLWRUV

)LJXUH��������)UHTXHQF\�RI�8VH�RI�6LJQV�DQG�0RQLWRUV
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6HYHQW\�ILYH� ����� SHUFHQW� RI� WKH� SDVVHQJHUV� ERDUGLQJ� DW� WKH� WKUHH� SDUN�
DQG�ULGH�ORWV�GURYH�DQG�SDUNHG�DW�WKH�ORW���1LQH�DQG�RQH�KDOI�������SHUFHQW
WUDQVIHUUHG� IURP� DQRWKHU� EXV�� DQG� ���� SHUFHQW� ZHUH� GURSSHG� RII�� � )LYH
SRLQW�RQH�������SHUFHQW�ZDONHG�WR�WKH�EXV�VWRS�

$OPRVW� DOO� ����SHUFHQW�� RI� WKH�SDVVHQJHUV� ULGLQJ� WKHVH� EXV� VHUYLFHV�ZHUH
JRLQJ�WR�GRZQWRZQ�0LQQHDSROLV���/HVV�WKDQ�RQH�SHUFHQW�ZHUH�JRLQJ�WR�WKH
8QLYHUVLW\� RI� 0LQQHVRWD�� � +RZHYHU�� VLQFH� WKH� 8QLYHUVLW\� KDG� DOUHDG\
FORVHG� IRU� :LQWHU� %UHDN�� WKLV� ORZ� QXPEHU� PD\� QRW� UHIOHFW� QRUPDO
RSHUDWLQJ�SDVVHQJHU�ORDGV���2WKHU�SDVVHQJHUV�ZHUH�JRLQJ�WR�RWKHU�SDUWV�RI
0LQQHDSROLV�

2QO\� VHYHQ�SHUFHQW� RI� WKH�SDVVHQJHUV� LQGLFDWHG� WKDW� WKH\� HYHU�KDG�XVHG
RQH�RI�WKH�WUDYHO�LQIRUPDWLRQ�NLRVNV�ORFDWHG�GRZQWRZQ��DQG�RQO\�IRXU�SHU�
FHQW�RI�WKH�SDVVHQJHUV�LQGLFDWHG�WKDW�WKH\�KDG�HYHU�DFFHVVHG�WUDYHO�LQIRU�
PDWLRQ�XVLQJ�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH�

0RVW�RI�WKH�UHVSRQGHQWV�GLG�QRW�EHOLHYH�WKDW�WKH�DGGLWLRQ�RI�WKH�HOHFWURQLF
VLJQV�DQG�YLGHR�PRQLWRUV�KDG�PDGH�EXV�VHUYLFH�PRUH�FRQYHQLHQW�� �)LIW\�
WZR������SHUFHQW�RI�WKH�UHVSRQGHQWV�ZHUH�QHXWUDO�RQ�WKLV�PDWWHU��ZKLOH���
SHUFHQW�GLVDJUHHG�WKDW�EXV�VHUYLFH�ZDV�PRUH�FRQYHQLHQW��DQG�RQO\����SHU�
FHQW�EHOLHYHG�LW�ZDV�

2SLQLRQ�ZDV�VSOLW�DV�WR�ZKHWKHU�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKH�PRQLWRUV
DQG� HOHFWURQLF� VLJQV�ZDV� XVHIXO�� � 7KLUW\� ����� SHUFHQW� RI� WKH� UHVSRQGHQWV
LQGLFDWHG�WKDW�WKH�PRQLWRUV�DQG�HOHFWURQLF�VLJQV�GLG�SURYLGH�XVHIXO�LQIRU�
PDWLRQ�� ZKLOH� ��� SHUFHQW� GLG� QRW� WKLQN� VR�� � 7KH� UHPDLQLQJ� SDVVHQJHUV
H[SUHVVHG�QR�RSLQLRQ�

+DOI�RI� WKH� UHVSRQGHQWV�ZHUH�QHXWUDO�RQ�ZKHWKHU� WKH� LQIRUPDWLRQ�RQ� WKH
HOHFWURQLF� VLJQV� DQG� YLGHR�PRQLWRUV� ZDV� DFFXUDWH� RU� QRW�� � +RZHYHU�� ��
SHUFHQW�RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH\�GLG�QRW�WKLQN�WKH�LQIRUPD�
WLRQ� ZDV� DFFXUDWH�� ZKLOH� RQO\� ��� SHUFHQW� WKRXJKW� WKH� LQIRUPDWLRQ� ZDV
DFFXUDWH�

7KH�PDMRULW\�RI�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH�HOHFWURQLF�VLJQV�DQG�YLGHR
PRQLWRUV�GLG�QRW�SOD\�D�UROH� LQ� WKHLU� WULS�SODQQLQJ�� �)RUW\�WKUHH� �����SHU�
FHQW� LQGLFDWHG�WKDW� WKH\�GLG�QRW� WKLQN�WKH\�ZHUH�EHWWHU�DEOH� WR�SODQ� WKHLU
WULS�DV�D�UHVXOW�RI�WKH�LQIRUPDWLRQ�RQ�WKH�HOHFWURQLF�VLJQV�DQG�YLGHR�PRQL�
WRUV��DQG�IRUW\�VL[������SHUFHQW�ZHUH�QHXWUDO�RQ�WKLV�TXHVWLRQ�

7KH�HOHFWURQLF�VLJQV�DQG�YLGHR�PRQLWRUV�JRW�KLJK�PDUNV�IRU�OHJLELOLW\��L�H��
WKH� SULQW� LV� ODUJH� HQRXJK�� JODUH� LV�PLQLPDO�� DQG� WKH� LQIRUPDWLRQ� LV� SUH�
VHQWHG� LQ� D� FOHDU� IRUPDW��� � )LIW\�QLQH� ����� SHUFHQW� RI� WKH� UHVSRQGHQWV
DJUHHG�WKDW�WKH�VLJQV�DQG�PRQLWRUV�ZHUH�HDV\�WR�UHDG�

)RUW\�VL[� ����� SHUFHQW� RI� WKH� SDVVHQJHUV� DJUHHG� WKDW� WKH� HOHFWURQLF� VLJQV
DQG� YLGHR�PRQLWRUV� ZHUH� LQ� ZRUNLQJ� RUGHU� ZKHQ� WKH\� FRQVXOWHG� WKHP�
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7KLUW\�VL[� �����SHUFHQW�ZHUH�QHXWUDO�RQ� WKLV�TXHVWLRQ��DQG����SHUFHQW�GLG
QRW�DJUHH�WKDW�WKH\�ZHUH�LQ�ZRUNLQJ�RUGHU�ZKHQ�FRQVXOWHG�

$ERXW�RQH�WKLUG�����SHUFHQW��RI�WKH�UHVSRQGHQWV�EHOLHYHG�WKDW�EXV�VHUYLFH
UHOLDELOLW\�KDG� LPSURYHG�GXULQJ� WKH�SUHYLRXV�\HDU��ZKLOH����SHUFHQW�KDG
VHHQ�QR�FKDQJH�

n ��� &$'�$9/�7HFKQRORJ\

7KH�XVHUV�RI� WKH�&$'�$9/�6\VWHP�ZHUH� WKH� FRQWURO� FHQWHU� VXSHUYLVRUV�
EXV�GULYHUV��DQG�0&72�$GPLQLVWUDWRUV�� �7KH� LQIRUPDWLRQ� IRU� HYDOXDWLQJ
WKH�DFFHSWDQFH�RI�WKH�&$'�$9/�WHFKQRORJ\�DPRQJ�WKHVH�XVHUV�ZDV�JDWK�
HUHG�IURP�D�VHULHV�RI�LQWHUYLHZV�ZLWK�0&72�DGPLQLVWUDWRUV��LQFOXGLQJ�WKH
FRQWURO� FHQWHU� PDQDJHU�� � 7KH� HYDOXDWLRQ� FRQWUDFWRU� DOVR� VXUYH\HG� EXV
GULYHUV� ZKR� GURYH� EXVHV� LQ� WKH� ,����� FRUULGRU� GXULQJ� WKH� 7UDYOLQN
2SHUDWLRQDO�7HVW�

0&72�'ULYHUV

'XULQJ�WKH�ZHHN�RI�'HFHPEHU�����������EXV�GULYHU�VXUYH\�IRUPV�ZHUH�OHIW
DW�WKH�GULYHUV’ �ORXQJH�DW�WKH�+H\ZRRG�*DUDJH���'ULYHUV�ZHUH�DVNHG�WR�ILOO
RXW�WKHVH�IRUPV�WR�SURYLGH�WKHLU�LPSUHVVLRQV�RI�WKH�&$'�$9/�V\VWHP�E\
UHVSRQGLQJ�WR����VFDOHG�TXHVWLRQV���7KH�UHVSRQVHV�WR�WKHVH�TXHVWLRQV�SUR�
YLGH� DQ� LQGLFDWLRQ� RI� KRZ� WKH� EXV� GULYHUV� SHUFHLYHG� WKH� EHQHILWV� RI� WKH
&$'�$9/� V\VWHP�� �$� WRWDO� RI� ��� EXV�GULYHUV� UHVSRQGHG� WR� WKLV� VXUYH\�
7KLV� LQFOXGHG� DOPRVW� HYHU\� GULYHU� ZKR� ZRXOG� KDYH� GULYHQ� DQ� $9/�
HTXLSSHG� EXV� GXULQJ� WKH� RSHUDWLRQDO� WHVW�� � 7KLV� VHFWLRQ� GLVFXVVHV� WKH
UHVSRQVHV�RI�WKHVH����GULYHUV�

,Q� JHQHUDO�� WKH� EXV� GULYHUV� GLG� QRW� EHOLHYH� WKH� &$'�$9/� V\VWHP
HQKDQFHG�WKHLU�DELOLW\�WR�RSHUDWH�WKH�EXVHV���7KLV�ZDV�SUREDEO\�GXH�WR�WKH
IDFW� WKDW�PRVW� RI� WKHP�GLG�QRW� EHOLHYH� WKH�$9/� HTXLSPHQW�ZDV� UHOLDEOH�
)RU�H[DPSOH��IRXUWHHQ������SHUFHQW�RI�WKH�GULYHUV�UHVSRQGLQJ�WR�WKH�VXUYH\
DJUHHG�WKDW�WKH�HTXLSPHQW�LV�UHOLDEOH�����SHUFHQW�GLVDJUHHG��DQG����SHUFHQW
UHPDLQHG�QHXWUDO�

0RVW� RI� WKH� GULYHUV� KDG�SUREOHPV� ORJJLQJ� RQ� WR� WKH�&$'�$9/� V\VWHP�
HYHQ� WKRXJK� WKH\�EHOLHYHG� WKH\� UHFHLYHG�DGHTXDWH� WUDLQLQJ� LQ� WKH�XVH�RI
WKH�$9/�HTXLSPHQW��L�H���WKH�WUDQVLW�FRQWURO�KHDG�PRXQWHG�LQ�WKH�EXV��

• 6L[W\�HLJKW� �����SHUFHQW�RI� WKH�GULYHUV�GLVDJUHHG�ZLWK� WKH�VWDWHPHQW� “ ,
UDUHO\� H[SHULHQFH� SUREOHPV� ORJJLQJ� RQ� WR� RU� XVLQJ� WKH�$9/� V\VWHP�”
6L[WHHQ� ����� SHUFHQW� UHVSRQGHG� QHXWUDOO\� WR� WKLV� VWDWHPHQW�� ZKLOH� WKH
UHPDLQLQJ����SHUFHQW�DJUHHG�ZLWK�LW��DQG
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• 6HYHQW\�RQH� ����� SHUFHQW� RI� WKH� GULYHUV� LQGLFDWHG� WKDW� WKH\� EHOLHYHG
WKH\� KDG� UHFHLYHG� DGHTXDWH� WUDLQLQJ� WR� VXFFHVVIXOO\� XVH� WKH� $9/
V\VWHP�

,Q� PRVW� FDVHV�� WKH� EXV� GULYHUV� GLG� QRW� EHOLHYH� WKH� &$'�$9/� V\VWHP
HQKDQFHG�WKH�UHOLDELOLW\�RU�WKH�XVHIXOQHVV�RI�WKH�LQIRUPDWLRQ�WKH\�UHFHLYHG�

• )RUW\�VL[������SHUFHQW�RI�WKH�GULYHUV�GLG�QRW�WKLQN�WKH�LQIRUPDWLRQ�WKH\
UHFHLYHG� IURP� WKH� FRQWURO� FHQWHU� ZDV� PRUH� XVHIXO� ZKHQ� WKH\� ZHUH
GULYLQJ�DQ�$9/�HTXLSSHG�EXV�� �)RUW\�VHYHQ������SHUFHQW�KDG�QR�RSLQ�
LRQ� DERXW�ZKHWKHU� WKH� LQIRUPDWLRQ�ZDV�PRUH�XVHIXO� RU� QRW�� DQG� RQO\
VHYHQ�SHUFHQW�WKRXJKW�WKH�LQIRUPDWLRQ�ZDV�PRUH�XVHIXO��DQG

• )RUW\�WKUHH� ����� SHUFHQW� RI� WKH� GULYHUV� GLG� QRW� WKLQN� WKH� LQIRUPDWLRQ
WKH\� UHFHLYHG� IURP� WKH� FRQWURO� FHQWHU� ZDV� PRUH� UHOLDEOH� ZKHQ� WKH\
ZHUH� GULYLQJ� DQ� $9/�HTXLSSHG� EXV�� � )LIW\�RQH� ����� SHUFHQW� KDG� QR
RSLQLRQ�DERXW�ZKHWKHU� WKH� LQIRUPDWLRQ�ZDV�PRUH� UHOLDEOH�RU�QRW�� DQG
RQO\�VL[�SHUFHQW�WKRXJKW�WKH�LQIRUPDWLRQ�ZDV�PRUH�UHOLDEOH�

7KH�EXV�GULYHUV�GLG�QRW�WKLQN�WKH�&$'�$9/�HTXLSSHG�FRQWURO�FHQWHU�ZDV
DQ\� EHWWHU� LQIRUPHG� DERXW� DFWXDO� URDG� FRQGLWLRQV�� � +RZHYHU�� ZKHQ� WKH
HTXLSPHQW�ZDV�ZRUNLQJ��PDQ\�RI�WKHP�GLG�WKLQN�WKH�LQIRUPDWLRQ�WKDW�WKH
&$'�$9/�V\VWHP�SURYLGHG�WKHP�ZDV�DFFXUDWH�

• 0RVW� RI� WKH� GULYHUV� ���� SHUFHQW�� GLG� QRW� H[SUHVV� DQ� RSLQLRQ� DERXW
ZKHWKHU� WKH�FRQWURO�FHQWHU�ZDV�EHWWHU� LQIRUPHG�RU�QRW�� �2QH�WKLUG� ���
SHUFHQW��GLG�QRW�WKLQN�WKH�FRQWURO�FHQWHU�ZDV�EHWWHU�LQIRUPHG��DQG�RQO\
���SHUFHQW�GLG�WKLQN�LW�ZDV�EHWWHU�LQIRUPHG��DQG

• 7KLUW\�WZR� ����� SHUFHQW� RI� WKH� GULYHUV� WKRXJKW� WKH� LQIRUPDWLRQ� WKH\
UHFHLYHG� IURP� WKH� FRQWURO� FHQWHU�ZKHQ�GULYLQJ� DQ�$9/�HTXLSSHG� EXV
ZDV�DFFXUDWH���1LQHWHHQ������SHUFHQW�GLG�QRW�WKLQN�WKH�LQIRUPDWLRQ�ZDV
DFFXUDWH��ZKLOH�KDOI�WKH�GULYHUV�����SHUFHQW��GLG�QRW�H[SUHVV�DQ�RSLQLRQ�

7KH�GULYHUV�JHQHUDOO\�GLG�QRW�SHUFHLYH�LPSURYHPHQWV�LQ�WKH�UXQ�VFKHGXOH�
QRU�GLG�WKH\�EHOLHYH�WKH\�FRXOG�PDLQWDLQ�WKHLU�URXWH�VFKHGXOHV�DQ\�EHWWHU
ZLWK� WKH� LQIRUPDWLRQ�SURYLGHG�E\� WKH�&$'�$9/� V\VWHP�� �7KH\�GLG�QRW
VHH�WKH�&$'�$9/�V\VWHP�DV�DQ�HQKDQFHPHQW� WR�0&72’V�DELOLW\� WR�SUR�
YLGH�PRUH�HIILFLHQW�VHUYLFH�

• 6L[W\�RQH������SHUFHQW�RI�WKH�GULYHUV�GLVDJUHHG�ZLWK�WKH�VWDWHPHQW�WKDW
UXQ� VFKHGXOHV� KDG� EHFRPH� PRUH� UHDVRQDEOH� VLQFH� WKH� &$'�$9/�
HTXLSPHQW�KDG�EHHQ�LQVWDOOHG�RQ�WKH�EXVHV���2QO\�IRXU�SHUFHQW�DJUHHG
ZLWK�WKLV�VWDWHPHQW��DQG����SHUFHQW�UHPDLQHG�QHXWUDO�

• )RUW\�WZR������SHUFHQW�RI�WKH�GULYHUV�GLG�QRW�WKLQN�WKH\�ZHUH�EHWWHU�DEOH
WR� PDLQWDLQ� WKHLU� VFKHGXOHG� WLPH� FKHFNV� VLQFH� WKH� &$'�$9/�HTXLS�
PHQW� KDG� EHHQ� LQVWDOOHG� RQ� WKH� EXVHV�� � 7KLUW\�IRXU� ����� SHUFHQW� LQGL�
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FDWHG�QR�GLIIHUHQFH��ZKLOH����SHUFHQW�GLG�WKLQN�WKH�$9/�V\VWHP�KHOSHG
WKHP�PDLQWDLQ�WKHLU�VFKHGXOHG�WLPH�FKHFNV�

• +RZHYHU�����SHUFHQW�RI�WKH�GULYHUV�GLVDJUHHG�ZLWK�WKH�VWDWHPHQW�“7KH
LQIRUPDWLRQ� SURYLGHG� WR� PH� E\� WKH� $9/� V\VWHP� KHOSV� PH� VWD\� RQ
VFKHGXOH�” � � 7ZHQW\�WZR� ����� SHUFHQW� GLG� DJUHH� ZLWK� WKLV� VWDWHPHQW�
ZKLOH����SHUFHQW�H[SUHVVHG�QR�RSLQLRQ��DQG

• $JDLQ��DERXW�KDOI�����SHUFHQW��RI�WKH�GULYHUV�GLG�QRW�WKLQN�WKDW�0&72
ZDV�DEOH�WR�SURYLGH�VHUYLFH�PRUH�HIILFLHQWO\�EHFDXVH�RI�WKH�&$'�$9/
V\VWHP�� �$ERXW� ��� SHUFHQW� RI� WKHP� GLG� WKLQN� WKDW� WKH� V\VWHP� KHOSHG
SURYLGH�PRUH�HIILFLHQW�VHUYLFH��ZKLOH����SHUFHQW�UHVSRQGHG�QHXWUDOO\�WR
WKLV�TXHVWLRQ�

7KH�EXV�GULYHUV�GLG�QRW� WKLQN�WKHLU�SDVVHQJHUV�ZHUH�DQ\�EHWWHU� LQIRUPHG
GXH�WR�WKH�LQIRUPDWLRQ�WKDW�WKH�$9/�V\VWHP�SURYLGHG��QRU�GLG�WKH\�WKLQN
ULGHUVKLS�ZDV�DQ\�KLJKHU�RQ�WKHLU�$9/�HTXLSSHG�UXQV�

• 7KH�PDMRULW\� RI� WKH�GULYHUV� HLWKHU�KDG�QR�RSLQLRQ� ����SHUFHQW�� RU� GLG
QRW� WKLQN� WKHLU� SDVVHQJHUV� ZHUH� EHWWHU� LQIRUPHG� ���� SHUFHQW�� KDYLQJ
UHFHLYHG� WKH� LQIRUPDWLRQ� SURYLGHG� E\� WKH� $9/� V\VWHP�� � 2QO\� ��
SHUFHQW�GLG�EHOLHYH�WKDW�WKHLU�SDVVHQJHUV�ZHUH�EHWWHU�LQIRUPHG��DQG

• 1RQH�RI�WKH�GULYHUV�VDZ�DQ\�GLIIHUHQFH�LQ�WKH�ULGHUVKLS�OHYHOV�RQ�WKHLU
$9/�HTXLSSHG�UXQV�WKDQ�RQ�WKHLU�QRQ�HTXLSSHG�UXQV�

0RVW�RI�WKH�GULYHUV�GLG�QRW�WKLQN�WKDW�WKH�&$'�$9/�VKRXOG�EH�H[SDQGHG
WR�WKH�HQWLUH�0&72�EXV�IOHHW�

• 2QO\�DERXW�RQH�TXDUWHU�RI� WKH�GULYHUV� WKRXJKW� WKH�&$'�$9/�V\VWHP
VKRXOG�EH�H[SDQGHG�V\VWHPZLGH���)RUW\�WKUHH������SHUFHQW�RI�WKH�GULY�
HUV�GLG�QRW�WKLQN�LW�VKRXOG��ZKLOH����SHUFHQW�ZHUH�QHXWUDO�RQ�WKLV�LVVXH�

7KH�ELJJHVW�EHQHILW�WKH�EXV�GULYHUV�VDZ�WR�WKH�&$'�$9/�V\VWHP�ZDV�WKH
DELOLW\�RI�WKH�FRQWURO�FHQWHU�WR�UHVSRQG�PRUH�TXLFNO\�WR�HPHUJHQF\�VLWXD�
WLRQV���+RZHYHU��WKH\�GLG�QRW�IHHO�DQ\�VDIHU�LQ�DQ�$9/�HTXLSSHG�EXV�WKDQ
LQ�D�QRQ�HTXLSSHG�EXV�

• 6L[W\�HLJKW� ����� SHUFHQW� RI� WKH� GULYHUV� EHOLHYHG� WKDW� WKH� DELOLW\� RI� WKH
$9/�V\VWHP�WR�SLQSRLQW�WKHLU�ORFDWLRQ�ZRXOG�EH�YHU\�XVHIXO�LQ�FDVH�RI
DQ�HPHUJHQF\�VLWXDWLRQ���2QO\����SHUFHQW�GLG�QRW�VHH�WKLV�EHQHILW��ZKLOH
���SHUFHQW�UHPDLQHG�QHXWUDO�RQ�WKLV�PDWWHU��DQG

• +DOI�RI�WKH�GULYHUV�����SHUFHQW��LQGLFDWHG�WKH\�GLG�QRW�IHHO�VDIHU�GULYLQJ
DQ�$9/�HTXLSSHG�EXV���(LJKWHHQ������SHUFHQW�GLG�LQGLFDWH�WKDW�WKH\�IHOW
VDIHU� LQ� VXFK� D� EXV�� � 7KH� UHPDLQGHU� GLG� QRW� KDYH� DQ� RSLQLRQ� RQ� WKLV
PDWWHU�
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2QH� LQWHUHVWLQJ�QRWH� LV� WKDW�PRVW� RI� WKH�GULYHUV�GLG�QRW� UHVHQW� WKDW� WKHLU
ORFDWLRQ�ZDV�FRQVWDQWO\�EHLQJ�PRQLWRUHG�

• 7KH�PDMRULW\�RI�WKH�EXV�GULYHUV�HLWKHU�GLG�QRW�UHVHQW�WKHLU�ORFDWLRQ�EHLQJ
FRQVWDQWO\�PRQLWRUHG� ������SHUFHQW�� RU�GLG�QRW� H[SUHVV� DQ�RSLQLRQ� RQ
WKLV�PDWWHU� ������SHUFHQW��� �7KH�UHPDLQLQJ����SHUFHQW�GLG� LQGLFDWH� WKDW
WKH\�UHVHQWHG�WKLV�PRQLWRULQJ�

7KHVH� UHVXOWV� VXJJHVW� WKDW� WKH� GULYHUV� SHUFHLYHG� DOPRVW� QR� EHQHILWV� WR
KDYLQJ�WKH�&$'�$9/�V\VWHP�LQ�SODFH�� �7KLV�PD\�EH�GXH�� LQ�SDUW�� WR� WKH
IDFW�WKDW�WKH�&$'�$9/�V\VWHP�LV�D�EHKLQG�WKH�VFHQHV�LPSURYHPHQW�WKDW�LV
PRUH�SHUFHSWLEOH�WR�WKH�FRQWURO�FHQWHU�VWDII�DQG�WKH�DGPLQLVWUDWRUV���+RZ�
HYHU�� WKH� V\VWHP�ZDV� LQWHQGHG� WR�PDNH� WKH�GULYHUV’ � MRE� D� OLWWOH� HDVLHU� E\
SURYLGLQJ�WKHP�ZLWK�PRUH�LQIRUPDWLRQ�DERXW�DFWXDO�RSHUDWLQJ�FRQGLWLRQV�
7KH� UHVXOWV� RI� WKLV� VXUYH\� VXJJHVW� WKDW� WKH� EXV�GULYHUV� GLG� QRW� JDLQ� WKLV
DGYDQWDJH�RYHU�WKH�FRXUVH�RI�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW�

$V�IDU�DV�FRPPXQLFDWLQJ�ZLWK�WKH�FRQWURO�FHQWHU��GULYHUV�FRQWLQXHG�WR�UHO\
RQ� UDGLR� FRPPXQLFDWLRQ� UDWKHU� WKDQ� RQ� FRQVXOWLQJ� WKH� WUDQVLW� FRQWURO
KHDG���7KLV�PD\�KDYH�EHHQ�GXH�WR�WKH�IDFW�WKDW�PDQ\�RI�WKHP�KDG�GLIILFXO�
WLHV�ORJJLQJ�RQ�WR�WKH�&$'�$9/�V\VWHP���$OVR��VLQFH�WKH�&$'�$9/�V\V�
WHP� ZRUNVWDWLRQ� LQ� WKH� FRQWURO� FHQWHU� ZDV� QRW� PRQLWRUHG� FRQVWDQWO\�
GULYHUV�PLJKW� QRW� KDYH� UHFHLYHG� DV� UDSLG� IHHGEDFN� DV� WKH\�ZRXOG� KDYH�
KDG�WKH\�EHHQ�FRPPXQLFDWLQJ�YLD�UDGLR�ZLWK�WKH�FRQWURO�FHQWHU�

0&72�$GPLQLVWUDWRUV

7KH�XVHUV�RI�7UDYOLQN’V�&$'�$9/�V\VWHP��L�H���WKH�FRQWURO�FHQWHU�VWDII�DQG
0&72�DGPLQLVWUDWRUV��GLG�ILQG�WKH�V\VWHP�XVHIXO�LQ�VRPH�ZD\V��EXW�DOVR
SRLQWHG� RXW� LWV� VKRUWFRPLQJV� DV� IDU� DV� WKHLU� ZRUN� ZDV� FRQFHUQHG�� � 7KH
0&72� DGPLQLVWUDWLRQ� KDG� WZR� PDLQ� REMHFWLYHV� IRU� WKH� 7UDYOLQN
2SHUDWLRQDO�7HVW�

�� 7R�GHWHUPLQH�LI�$9/�WHFKQRORJ\�FDQ�LPSURYH�VHFXULW\��DQG

�� 7R�ILQG�RXW�KRZ�LW�FDQ�PHDVXUH�VFKHGXOH�DGKHUHQFH�

7KHVH�REMHFWLYHV�ZHUH�QRW�QHFHVVDULO\� WKH� VDPH�DV�0Q�'27’V�REMHFWLYHV�
7KH�RSHUDWLRQDO�WHVW�GHPRQVWUDWHG�WR�WKH�DJHQF\�WKDW�WKH�&$'�$9/�V\V�
WHP� LV�FDSDEOH�RI�PHHWLQJ� WKHLU�REMHFWLYHV��EXW�VRPH�PRGLILFDWLRQV� WR� WKH
V\VWHP�ZRXOG�EH�QHFHVVDU\���7KH�RSHUDWLRQDO�WHVW�GLG�PDNH�$9/�VXSSRUW�
HUV�RXW�RI�PDQ\�RI�WKH�VWDII��DQG�GHPRQVWUDWHG�WR�WKHP�WKDW�LW�LV�QR�ORQJHU
“SLH�LQ�WKH�VN\” �WHFKQRORJ\�
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8VHIXOQHVV�RI�WKH�,QIRUPDWLRQ

7KH�0&72�DGPLQLVWUDWRUV�DQG�FRQWURO�FHQWHU�VWDII�IRXQG�WKH�LQIRUPDWLRQ
SURYLGHG� E\� WKH� &$'�$9/� V\VWHP� WR� EH� XVHIXO�� � 7KH� LQIRUPDWLRQ� ZDV
ODFNLQJ�LQ�VRPH�UHVSHFWV�� �5HDO� WLPH�LQIRUPDWLRQ� LV�YHU\� LPSRUWDQW� WR� WKH
RSHUDWLRQ�RI�WKH�FRQWURO�FHQWHU���7R�WKH�H[WHQW�WKDW�WKH�&$'�$9/�V\VWHP
SURYLGHG�UHDO�WLPH�LQIRUPDWLRQ��WKH�LQIRUPDWLRQ�ZDV�XVHIXO���+RZHYHU��WKH
$9/�ZRUNVWDWLRQ�GLG� QRW� SUHVHQW� WKH� UHDO�WLPH� LQIRUPDWLRQ� DQG� WKH� EXV
VFKHGXOHV�RQ�WKH�VDPH�VFUHHQ�LQ�DQ�HDV\�WR�FRPSDUH�PDQQHU�IRU�WKH�ZRUN�
VWDWLRQ�RSHUDWRU���7KH�VFKHGXOH�DQG�KHDGZD\�ZRXOG�DSSHDU�RQ�WKH�VFUHHQ�
EXW�VWDII�KDG�WR�PDNH�WKLV�FRPSDULVRQ�PDQXDOO\�

7KH�0&72�VWDII�OLNHG�WKH�SOD\EDFN�IHDWXUH�RI�WKH�&$'�$9/�V\VWHP���7KLV
DOORZHG�WKHP�WR�JR�EDFN�DQG�VHH�RQ�WKH�VFUHHQ�PDS�ZKHUH�DQ\�SDUWLFXODU
YHKLFOH�ZDV�DW�DQ\�WLPH�� �7KLV�ZDV�XVHIXO��IRU�H[DPSOH��ZKHQ�D�FXVWRPHU
FRPSODLQHG�DERXW�VHUYLFH���7KH\�FRXOG�NHHS�WKLV�LQIRUPDWLRQ�RQ�ILOH�

7KH� &$'�$9/� V\VWHP� DOVR� DOORZHG�0&72� VWDII� WR�PRQLWRU� DFWXDO� EXV
UXQQLQJ�WLPHV���7KH\�FRXOG�UHWULHYH�WKH�GDWD�IURP�7UDYOLQN�DQG�YHULI\�WKDW
WKH\�GLG��LQ�IDFW��QHHG�WR�LQFUHDVH�WKH�UXQQLQJ�WLPHV�RQ�D�SDUWLFXODU�URXWH�
1RUPDOO\��WKH\�ZRXOG�QHHG�WR�VHQG�ILHOG�VXSHUYLVRUV�RXW� WR�PDNH�REVHU�
YDWLRQV� EHIRUH� WKH\� FRXOG� FRQILUP� WKDW� DGGLWLRQDO� UXQQLQJ� WLPH� ZDV
QHFHVVDU\�

7KH�VFKHGXOH�DGKHUHQFH�LQIRUPDWLRQ�SURYLGHG�E\�WKH�&$'�$9/�V\VWHP�
KRZHYHU��ZDV�RI�OLPLWHG�XVH�WR�0&72�VWDII�GXH�SULPDULO\�WR�WKH�ZD\�WKLV
LQIRUPDWLRQ�ZDV�SUHVHQWHG���7KH�V\VWHP�UHSRUWHG�WKH�QXPEHU�RI�UXQV�WKDW
ZHUH�QRW�RQ�VFKHGXOH��L�H���RXWVLGH�RI�WKH�SUH�GHWHUPLQHG�SDUDPHWHUV��IRU�D
JLYHQ�WLPH�SHULRG��EXW�QRW�WKH�VFKHGXOH�DGKHUHQFH�UHVXOWV�IRU�DOO�EXV�UXQV�
2QH� DGPLQLVWUDWRU� VWDWHG� WKDW� “ WKH� KDUG� FRS\� SULQW�RXW� RI� WKH� VFKHGXOH
DGKHUHQFH� GDWD� SUHFOXGHG� WKLV� DJHQF\� IURP�XVLQJ� WKH� GDWD� DV� D� WRRO� IRU
DQDO\]LQJ� D� GD\’V� DFWLYLWLHV�” � �+RZHYHU��0&72�PDQDJHUV� EHOLHYHG� WKDW�
JLYHQ� WKH� RSSRUWXQLW\�� D� &$'�$9/� V\VWHP� FRXOG� SURYLGH� WKHP� ZLWK
YDOXDEOH�LQIRUPDWLRQ�� �7KH�DGPLQLVWUDWRU�VWDWHG�WKDW� “ ,’P�DEVROXWHO\�FRQ�
YLQFHG�WKDW�WKH�WHFKQRORJ\�H[LVWV�WR�GR�ZKDW�ZH�ZDQW�”

(DVH�RI�8VH

7KH� 0&72� DGPLQLVWUDWRUV� DQG� FRQWURO� FHQWHU� VWDII� KDG� PL[HG� IHHOLQJV
DERXW�WKH�HDVH�RI�XVH�RI�WKH�&$'�$9/�V\VWHP���7KH\�WKRXJKW�WKDW�LW�SUR�
YLGHG� VRPH� YDOXDEOH� LQIRUPDWLRQ�� EXW� WKDW� LW� DOVR� UHTXLUHG� WKHP� WR� GR
PRUH�ZRUN���,W�GLG�QRW�ILW�VHDPOHVVO\�LQWR�WKHLU�QRUPDO�RSHUDWLQJ�URXWLQH�

7KH�SURFHGXUH� WKDW�ZDV� XVHG� WR� WUDQVIHU� VFKHGXOH� GDWD� IURP� WKH�0&72
VFKHGXOLQJ�GHSDUWPHQW’V�5XFXV�DQG�7UDSH]H�GDWDEDVHV�WR�WKH�GDWDEDVH�IRU
WKH�&$'�$9/� V\VWHP�DQG� WKHQ� WR� WKH�$7,6� V\VWHP�ZDV� YHU\� VORZ� DQG
FXPEHUVRPH�� �'DWD� KDG� WR� EH� GRZQORDGHG� IURP� WKH� VFKHGXOLQJ� GHSDUW�
PHQW’V� GDWDEDVHV� DQG� VHQW� WR� WKH� VRIWZDUH� YHQGRU’V� KHDGTXDUWHUV�� � 7KH
YHQGRU� WKHQ�SURFHVVHG� WKH�GDWD� WR� JHW� WKHP� LQWR� WKH� IRUP�XVDEOH� E\� WKH
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&$'�$9/�V\VWHP�� �7KH�YHQGRU�ZRXOG� VHQG� WKH�GDWD� WR�0&72�DQG� WKH
$7,6�DGPLQLVWUDWRU�YLD�GLVNHWWH���7KLV�SURFHVV�FRXOG�WDNH�IURP�WZR�ZHHNV
WR� D�PRQWK� GHSHQGLQJ� RQ� VWDII� DYDLODELOLW\� RQ� ERWK� HQGV� RI� WKH� SURFHVV�
$Q� DXWRPDWHG� LQWHUIDFH� EHWZHHQ� WKH� VRIWZDUH� V\VWHPV� ZRXOG� KDYH
UHVROYHG� WKLV� SUREOHP�� �+RZHYHU�� WKLV�ZDV� QRW� LQFOXGHG� LQ� WKH� 7UDYOLQN
SURMHFW�GXH�WR�WKH�RSHUDWLRQDO�WHVW�QDWXUH�RI�WKH�SURMHFW�

$QRWKHU�REVWDFOH�WR�XVLQJ�WKH�&$'�$9/�V\VWHP�HDVLO\�ZDV�WKDW�WKH�FRQ�
WURO�FHQWHU�VWDII�KDG�WR�PRGLI\�WKH�ZD\�WKH\�ZRUNHG�ZLWK�WKH�LQIRUPDWLRQ
WKH\�JRW� LQ�RUGHU� WR�PDNH�XVH�RI� WKH�&$'�$9/�RXWSXW�� �$OWKRXJK� WKH\
GLG� OLNH� WKH�JUDSKLF�GLVSOD\�RI�ZKHUH�D�EXV�ZDV�DW� DQ\�JLYHQ� WLPH�� WKH\
KDG� WR� OHDUQ� WR� LGHQWLI\� EXV� UXQV� E\� WKHLU� EORFN� QXPEHU� UDWKHU� WKDQ� E\
WKHLU�URXWH�QXPEHU���&XVWRPL]LQJ�WKH�VRIWZDUH�WR�SHUIRUP�DV�VLPLODUO\�DV
SRVVLEOH� WR� WKH� VWDII’V� H[LVWLQJ�SURFHGXUHV� FRXOG�KDYH�PDGH� WKH�7UDYOLQN
&$'�$9/� V\VWHP� HDVLHU� WR� XVH�� � $JDLQ�� EXGJHW� FRQVWUDLQWV� FRXOG� QRW
DFFRPPRGDWH�FXVWRPL]DWLRQ�

5HOLDELOLW\�RI�WKH�,QIRUPDWLRQ

0&72�FRQWURO�FHQWHU�VWDII�KDG�D�YHU\�KLJK�OHYHO�RI�FRQILGHQFH�LQ�WKH�UHOL�
DELOLW\�RI� WKH� ORFDWLRQDO� LQIRUPDWLRQ�SURYLGHG�E\� WKH�&$'�$9/� V\VWHP�
:KHQ� WKH� V\VWHP� LQGLFDWHG� WKDW� D� EXV�ZDV� DW� D� JLYHQ� ORFDWLRQ�� WKH\� IHOW
YHU\�FHUWDLQ� WKDW� LW�ZDV�DFWXDOO\� WKHUH�� �7KH\�KDG� VR�PXFK�FRQILGHQFH� LQ
WKH� LQIRUPDWLRQ� WKH\� ZHUH� UHFHLYLQJ� WKDW� WKH\� DFWXDOO\� ZURWH� XS� WZR
GULYHU� YLRODWLRQV� EHFDXVH� WKH� GULYHUV� ZHUH� QRW� UXQQLQJ� WKHLU� URXWHV
SURSHUO\�DFFRUGLQJ�WR�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKH�&$'�$9/�V\VWHP�

+RZHYHU��WKHUH�ZHUH�D�FRXSOH�RI�SUREOHPV�UHODWHG�WR�WKH�UHOLDELOLW\�RI�WKH
LQIRUPDWLRQ�� � 6SHFLILFDOO\�� WKH� EDVH� PDS� XVHG� E\� WKH� V\VWHP� KDG� VRPH
LQDFFXUDFLHV�DQG�PLVVLQJ�GDWD�� �$V�D�UHVXOW��ZKHQ�WKH�&$'�$9/�V\VWHP
FRPSDUHG�LWV�ORFDWLRQDO�LQIRUPDWLRQ�WR�WKH�EDVH�PDS��LW�UHSRUWHG�WKDW�WKHUH
ZHUH�SUREOHPV�LQ�WKH�VHUYLFH��ZKHQ�LQ�IDFW�WKDW�ZDV�QRW�DOZD\V�WKH�FDVH�

,Q� DGGLWLRQ�� WKH�&$'�$9/� V\VWHP� VRPHWLPHV� FDOFXODWHG� WKH� ODWHQHVV� RI
EXVHV� LQFRUUHFWO\�� � 7KH� V\VWHP� VRPHWLPHV� UHSRUWHG� EXVHV� DFFXPXODWLQJ
DGGLWLRQDO� PLQXWHV� RI� ODWHQHVV� ZLWK� HDFK� UXQ� WKH\� PDGH�� � %XVHV� FRXOG
DFFXPXODWH�XS� WR� ������PLQXWHV� RI� ODWHQHVV�� DQG� WKHQ� WKH� V\VWHP�ZRXOG
VHQG�RXW�WKH�“1R�6WDWXV” �PHVVDJH�IRU�WKDW�EXV���+RZHYHU��EXVHV�DUH�UDUHO\
WZR� KRXUV� ODWH�� � 0&72� VWDII� RIIHUHG� D� FRXSOH� RI� H[SODQDWLRQV� IRU� WKLV
SUREOHP�RI�DFFXPXODWHG�ODWHQHVV���(LWKHU�WKH�EXV�ZDV�QHYHU�RQ�WKH�FRUUHFW
URXWH� �WKLV� FRXOG� KDYH� EHHQ� GXH� WR� ORJ�RQ� SUREOHPV��� RU� DGGLWLRQDO
PLQXWHV�ZHUH�EHLQJ�DGGHG�DW�OD\RYHU�SRLQWV�DW�WKH�HQG�RI�EXV�UXQV���7KLV
VHFRQG� H[SODQDWLRQ� ZDV� SRVVLEOH� EHFDXVH� WKH� &$'�$9/� V\VWHP� RQO\
FKHFNHG�DUULYDO�WLPHV�DW�D�FKHFN�SRLQW��DQG�QRW�GHSDUWXUH�WLPHV�
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8WLOL]DWLRQ

7KH� FRQWURO� FHQWHU� VXSHUYLVRUV� DQG� WKH� EXV� GULYHUV� GLG� QRW� XVH� WKH
&$'�$9/�V\VWHP�WR�WKH�IXOO�H[WHQW�SRVVLEOH���2QH�UHDVRQ�IRU�WKLV�ZDV�WKH
ODFN� RI� VWDIILQJ�� � 7KH� RULJLQDO� SODQ�ZDV� IRU�0&72� WR� KLUH� DQ� DGGLWLRQDO
FRQWURO� FHQWHU� VXSHUYLVRU�ZKR�ZRXOG� VSHQG�DERXW� ���SHUFHQW� RI�KLV�KHU
WLPH�DW�WKH�&$'�$9/�ZRUNVWDWLRQ�PRQLWRULQJ�WKH�EXVHV�WKDW�ZHUH�ORJJHG
RQ� WR� WKH� V\VWHP��DQG� WKH� UHPDLQLQJ����SHUFHQW�DVVLVWLQJ�ZLWK�RWKHU�GLV�
SDWFKLQJ� DFWLYLWLHV� LQ� WKH� FRQWURO� FHQWHU�� � +RZHYHU�� GXH� WR� EXGJHW� FRQ�
VWUDLQWV�� WKLV� SRVLWLRQ�ZHQW� XQILOOHG�� DQG� WKH� H[LVWLQJ� FRQWURO� FHQWHU� VWDII
KDG�WR�PRQLWRU� WKH�ZRUNVWDWLRQ�DV�D�SDUW�RI� WKHLU�DOUHDG\�EXV\�VFKHGXOH�
7KH\�URWDWHG�H[LVWLQJ�VWDII�WR�PRQLWRU�WKH�ZRUNVWDWLRQ���:LWKRXW�VRPHRQH
DW� WKH�ZRUNVWDWLRQ� DW� DOO� WLPHV�� LQIRUPDWLRQ� VXFK� DV� VFKHGXOH� DGKHUHQFH
FRXOG�QRW�EH�PRQLWRUHG�SURSHUO\��DQG�RIWHQ�ZHQW�XQXVHG�

$QRWKHU�UHDVRQ�WKDW�WKH�&$'�$9/�V\VWHP�ZDV�QRW�XVHG�IXOO\�ZDV�WKDW�LW
UHTXLUHG�D�FKDQJH�LQ�WKH�ZD\�WKH�FRQWURO�FHQWHU�VXSHUYLVRU�FDUULHG�RXW�GLV�
SDWFKLQJ�DFWLYLWLHV�� �)RU�H[DPSOH�� WKH�&$'�$9/�V\VWHP� LGHQWLILHG�EXVHV
E\� WKHLU�EORFN�QXPEHU��ZKLFK�FRQWURO� FHQWHU� VXSHUYLVRUV�XVXDOO\�GLG�QRW
UHIHU�WR�� �$QRWKHU�KXUGOH�IRU�WKH�FRQWURO�FHQWHU�VXSHUYLVRUV�ZDV�WKH� LVVXH
RI�LQWHUOLQLQJ��L�H���ZKHQ�RQH�EXV�RSHUDWHV�RQ�PRUH�WKDQ�RQH�URXWH�QXPEHU
IRU�RSHUDWLQJ�HIILFLHQF\�UHDVRQV����)RU�H[DPSOH��LI�D�EXV�VWDUWHG�LWV�UXQ�E\
VHUYLQJ�5RXWH���DQG�WKHQ�VZLWFKHG�RYHU�WR�5RXWH�����WKH�EXV�UXQ�ZDV�GHV�
LJQDWHG� DV� 5RXWH��� IRU� WKH� HQWLUH� WLPH� WKDW� LW� ZDV� ORJJHG� RQ� WR� WKH
&$'�$9/�V\VWHP���$V�D�UHVXOW��ZKHQ�D�FRQWURO�FHQWHU�VXSHUYLVRU�ORRNHG
RQ�WKH�VFUHHQ��LW�ZRXOG�DSSHDU�WKDW�D�EXV�QXPEHUHG���ZDV�RQ�D�5RXWH����

$�WKLUG�UHDVRQ�WKDW�WKH�FRQWURO�FHQWHU�VWDII�ZDV�QRW�DEOH�WR�XVH�WKH�&$'�
$9/�V\VWHP�WR�LWV�IXOOHVW�H[WHQW�ZDV�WKDW�WKH�EXV�GULYHUV�FRQWLQXHG�WR�UHO\
RQ�YRLFH�UDGLR�FRPPXQLFDWLRQ�UDWKHU�WKDQ�FRPPXQLFDWH�YLD�WKH�$9/�WUDQ�
VLW� FRQWURO� KHDG�PRXQWHG� LQ� WKH� EXV�� �$V� RULJLQDOO\� SODQQHG�� GULYHUV� RQ
$9/�HTXLSSHG� EXVHV� ZHUH� VXSSRVHG� WR� FDOO� GLUHFWO\� IURP� WKH� FRQWURO
KHDG�� � 7KH� FRQWURO� FHQWHU� VWDII� ZRXOG� WKHQ� UHVSRQG� WKURXJK� WKH� $9/
V\VWHP�� � %XW� WKLV� SUDFWLFH� IHOO� RXW� RI� XVH� EHFDXVH�� � ���PDQ\� GULYHUV� KDG
GLIILFXOWLHV� ORJJLQJ� RQ� WR� WKH� &$'�$9/� V\VWHP�� ���WKH� &$'�$9/
ZRUNVWDWLRQ� ZDV� RIWHQ� QRW� PRQLWRUHG� �VR� D� GULYHU� PLJKW� QRW� JHW� DQ\
UHVSRQVH�LI�KH�RU�VKH�GLG�FDOO�YLD�WKH�FRQWURO�KHDG���DQG����GULYHUV�ZKR�GLG
QRW�GULYH�$9/�HTXLSSHG�EXVHV�RQ�D�UHJXODU�EDVLV�ZHUH�QRW�LQ�WKH�UHJXODU
KDELW�RI�XVLQJ�WKH�$9/�FRQWURO�KHDG�

7KH�OLPLWHG�XVH�RI�WKH�&$'�$9/�V\VWHP�LV�XQGHUVWDQGDEOH�JLYHQ�WKH�FLU�
FXPVWDQFHV� XQGHU�ZKLFK� WKH�7UDYOLQN�2SHUDWLRQDO� 7HVW�ZDV� FDUULHG� RXW�
+RZHYHU��WKH�SUREOHPV�HQFRXQWHUHG�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�7UDYOLQN
FDQ�EH�RYHUFRPH� LQ� IXWXUH�GHSOR\PHQW�RI�&$'�$9/�V\VWHPV� IRU�SXEOLF
WUDQVLW�V\VWHPV�� �7KH�7UDYOLQN�2SHUDWLRQDO�7HVW�KDV�SRLQWHG�RXW� WKH�QHHG
IRU� DGHTXDWH� VWDIILQJ� WR�PDNH� XVH� RI� WKLV� QHZ� WHFKQRORJ\�� WKH� QHHG� IRU
WHFKQRORJ\�WR�VHUYH�WKH�XVHU�DQG�QRW�YLFH�YHUVD��DQG�WKH�QHHG�IRU�DGHTXDWH
WUDLQLQJ��VXSHUYLVLRQ��DQG�UHVRXUFHV�WR�PDNH�WKLV�WHFKQRORJ\�ZRUN�
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7UDLQLQJ�5HTXLUHG

7KH� &$'�$9/� V\VWHP� DGPLQLVWUDWRU� DW� 0&72� WKRXJKW� WKH� WUDLQLQJ
UHTXLUHG�IRU�XVLQJ�WKH�V\VWHP�ZDV�UHDVRQDEOH��DQG�WKDW�WKH\�KDG�UHFHLYHG
DGHTXDWH�WUDLQLQJ���7UDLQLQJ�RQ�WKH�XVH�RI�WKH�&$'�$9/�V\VWHP�FRQVLVWHG
RI�WKH�IROORZLQJ�DFWLYLWLHV�

• ,QLWLDOO\�� WKH� YHQGRU� SUHVHQWHG� IRUPDOL]HG� LQVWUXFWLRQV� RQ� WKH� EDVLF
IXQFWLRQV�RI�WKH�V\VWHP�WR�IRXU�PHPEHUV�RI�WKH�FRQWURO�FHQWHU�VWDII�

• 1H[W��WKH�YHQGRU�WUDLQHG�WKHP�RQ�WKH�V\VWHP�ZLWK�LWV�HQKDQFHPHQWV�LQ
-XO\�$XJXVW�RI������

• 7KH�ODVW�SRUWLRQ�RI�WUDLQLQJ�ZDV�MXVW�EHIRUH�WKH�V\VWHP�ZHQW�RQ�OLQH�LQ
'HFHPEHU������

7KH� &$'�$9/� V\VWHP� DGPLQLVWUDWRU� DOVR� UHFHLYHG� VSHFLDO� WUDLQLQJ� RQ
EDFNXS��PDLQWHQDQFH��DQG�WURXEOH�VKRRWLQJ�SURFHGXUHV�

7KH� DGPLQLVWUDWRU� GHVFULEHG� WKH� YHQGRU� DV� EHLQJ� JHQHUDOO\� VXSSRUWLYH
ZLWK�UHJDUG�WR�WUDLQLQJ��EXW�WKRXJKW�WKDW�WKH�YHQGRU�SHUVRQQHO�H[SHFWHG�WR
EH� GHDOLQJ� ZLWK� D� PRUH� WHFKQLFDO� SHUVRQ� WKDQ� KLPVHOI�� � $V� D� UHVXOW�� RQ
PDQ\� RFFDVLRQV� WKH� DGPLQLVWUDWRU� KDG� WR� DVN� D� QXPEHU� RI� TXHVWLRQV� LQ
RUGHU�WR�XQGHUVWDQG�VRPH�RI�WKH�IXQGDPHQWDOV�RI�WKH�V\VWHP’V�RSHUDWLRQ�
+H�IHOW�WKH�GRFXPHQWDWLRQ�ZDV�YHU\�KHOSIXO�

,PSURYHG�6FKHGXOLQJ�DQG�'LVSDWFKLQJ

7KH�VWDII�RI�WKH�FRQWURO�FHQWHU�WKRXJKW�WKH�&$'�$9/�V\VWHP�ZRXOG�EH�D
JUHDW�EHQHILW���7KH\�ZHUH�H[FLWHG�WR�KDYH�LW�DV�D�QHZ�WRRO�WR�VXSSRUW�WKHLU
RSHUDWLRQV�� � 7KHLU� RQO\� UHVHUYDWLRQ� ZDV� WKDW� LW� FUHDWHG� H[WUD� ZRUN� IRU
WKHP��DQG�WKH\�ZHUH�DOUHDG\�YHU\�EXV\���$V�D�UHVXOW��WKH�V\VWHP�PHW�ZLWK
VRPH� UHVLVWDQFH� EHFDXVH� RI� WKH� DGGLWLRQDO�ZRUN� UHTXLUHG�� � 7KH\� GLG� QRW
ZDQW� WR� GHYRWH� WLPH� WR� WKH� 7UDYOLQN� V\VWHP� DW� WKH� H[SHQVH� RI� QRUPDO
RSHUDWLRQV�� � 7KH\� DOO� XQGHUVWRRG� WKDW� WKLV�ZDV� DQ� LPSRUWDQW� RSHUDWLRQDO
WHVW�DQG�WULHG�WR�VXSSRUW�WKH�SURMHFW�DV�EHVW�WKH\�FRXOG�

)URP�WKH�OLPLWHG�VFRSH�RI�WKLV�RSHUDWLRQDO�WHVW��LW�LV�GLIILFXOW�WR�GHWHUPLQH�LI
VFKHGXOLQJ�DQG�GLVSDWFKLQJ�DFWLYLWLHV�ZRXOG�EH� LPSURYHG�E\�D�7UDYOLQN�
W\SH�&$'�$9/�V\VWHP���3RWHQWLDOO\��FRQWURO�FHQWHU�VWDIILQJ�UHTXLUHPHQWV
FRXOG� EH� UHGXFHG�� � +RZHYHU�� WR� WKH� H[WHQW� WKDW� YRLFH� FRPPXQLFDWLRQ
EHWZHHQ� EXV� GULYHUV� DQG� WKH� FRQWURO� FHQWHU� VWDII� LV� WKH� PRVW� HIILFLHQW
PHDQV� RI� GHDOLQJ� ZLWK� PRVW� LVVXHV� WKDW� DULVH� IRU� EXV� GULYHUV�� WKH
RSSRUWXQLW\�IRU�UHGXFLQJ�VWDII�PD\�EH�OLPLWHG���7KH�PDMRU�FRQFOXVLRQV�WKDW
FDQ� EH� GUDZQ� IURP� WKLV� SDUW� RI� WKH� HYDOXDWLRQ� DUH� WKDW� D� &$'�$9/
V\VWHP� FDQ� FUHDWH� PRUH� ZRUN� IRU� FRQWURO� FHQWHU� VWDII�� DQG�� ZLWKRXW
DGHTXDWH�VWDIILQJ��WKH�V\VWHP�ZLOO�QRW�EH�XVHG�WR�LWV�IXOO�SRWHQWLDO�
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,PSURYHG�'ULYHU�6DIHW\

7KH�FRQVHQVXV�DPRQJ�WKH�DGPLQLVWUDWRUV�ZKR�ZHUH�LQWHUYLHZHG�ZDV�WKDW
VDIHW\� FRXOG� EH� LPSURYHG� DV� D� UHVXOW� RI� WKH� &$'�$9/� V\VWHP�� � 7KH
V\VWHP�GHPRQVWUDWHG� WKDW� LW� FRXOG� ORFDWH�YHKLFOHV�ZLWKLQ� ��� IHHW� RI� WKHLU
DFWXDO� ORFDWLRQ�� � ,Q� WKH� FDVH� RI� DQ� DFFLGHQW� RU� D� WKUHDWHQLQJ� VLWXDWLRQ� WR
SDVVHQJHUV�RU� WKH�GULYHU�� WKH\�EHOLHYH� WKDW� WKH�&$'�$9/�V\VWHP�ZRXOG
EH� YHU\� EHQHILFLDO�� DV� LW� FRXOG� UHGXFH� WKH� WLPH� QHHGHG� IRU� HPHUJHQF\
UHVSRQVH�� � %HFDXVH� WKH� ,����� FRUULGRU� LV� QRW� D� YHU\� KLJK�FULPH� RU� KLJK�
DFFLGHQW�FRUULGRU��IHZ�LQFLGHQWV�RFFXUUHG���$V�D�UHVXOW��LW�ZDV�QRW�SRVVLEOH
WR�TXDQWLI\�SRWHQWLDO�VHFXULW\�EHQHILWV���1RQHWKHOHVV��DOO�WKH�FRQWURO�FHQWHU
SHUVRQQHO�EHOLHYHG� WKDW� LW�ZRXOG�EH�D�PDMRU�DGYDQWDJH� LQ� UHVSRQGLQJ� WR
LQFLGHQWV�

&XUUHQWO\��WKHUH�DUH�VLOHQW�DODUP�EXWWRQV�RQ�WKH�EXVHV��EXW�WKH�GULYHU�FDQ�
QRW�GHWHUPLQH�ZKHWKHU�RU�QRW� WKH�DODUP�KDV�EHHQ�UHFHLYHG�DW� WKH�FRQWURO
FHQWHU�� � ,I� WKH�7UDYOLQN� V\VWHP�FRXOG�KDYH� VRPH�ZD\�RI�YHULI\LQJ� WKLV� WR
WKH�GULYHU��LW�ZRXOG�EH�KHOSIXO���2QH�OLPLWDWLRQ�LQ�WKH�RSHUDWLRQDO�WHVW�ZDV
WKDW�WKH�H[LVWLQJ�EXV�UDGLR�V\VWHP�LV�RQ�����0+]���$V�D�UHVXOW��WKHUH�ZHUH
QR�DYDLODEOH� IUHTXHQFLHV�RQ�WKH�����0+]�WR�VXSSRUW�HLWKHU�7UDYOLQN�GDWD
WUDQVPLWWDO�RU�D�YRLFH�FKDQQHO�IRU�FRYHUW�PLFURSKRQH�

,PSURYHG�6FKHGXOH�$GKHUHQFH

7KH� &$'�$9/� V\VWHP� LV� FDSDEOH� RI� JDWKHULQJ� DQG� UHSRUWLQJ� VFKHGXOH
DGKHUHQFH� GDWD�� � +RZHYHU�� 0&72� VWDII� GLG� QRW� ILQG� WKH� UHSRUWV
FRQYHQLHQW�WR�XVH��DQG�WKHUHIRUH�GLG�QRW�PDNH�XVH�RI�WKHP�IRU�DQDO\]LQJ
RU� DGMXVWLQJ� EXV� VFKHGXOHV�� � 5HVXOWV� RI� WKH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW
VXJJHVW�WKDW��LQ�WKH�IXWXUH��LI�VFKHGXOH�DGKHUHQFH�GDWD�FDQ�EH�PDGH�PRUH
DFFHVVLEOH� WR� WUDQVLW�PDQDJHUV�� VFKHGXOH� DGKHUHQFH�RQ�EXV� URXWHV� FDQ� EH
LPSURYHG�

%HWWHU�&XVWRPHU�,QIRUPDWLRQ

)URP�WKH�SHUVSHFWLYH�RI�WKH�0&72�DGPLQLVWUDWRUV��FXVWRPHU�LQIRUPDWLRQ
GRHV�QRW�VHHP�WR�KDYH�EHHQ�LPSURYHG�DV�D�UHVXOW�RI�7UDYOLQN���2QH�DGPLQ�
LVWUDWRU� SRLQWHG� RXW� WKDW�0&72� FXUUHQWO\� KDV� D� YHU\� UHOLDEOH� WHOHSKRQH
LQIRUPDWLRQ� OLQH� WKDW� FDQ� EH� HDVLO\� XSGDWHG�� � $QRWKHU� DGPLQLVWUDWRU
SRLQWHG�RXW�WKDW�0&72�KDG�QRW�KHDUG�PDQ\�FRPPHQWV��HLWKHU�QHJDWLYH�RU
SRVLWLYH��DERXW�WKH�HOHFWURQLF�VLJQV�DQG�PRQLWRUV�DW�WKH�SDUN�DQG�ULGH�ORWV�
8VXDOO\�� LI� VRPHWKLQJ� LV� LPSRUWDQW� WR� 0&72� FXVWRPHUV�� WKHLU� RIILFH� LV
LQXQGDWHG�ZLWK�WHOHSKRQH�FDOOV���7KDW�DGPLQLVWUDWRU�WKRXJKW�WKDW�FXVWRP�
HUV� PD\� KDYH� FRQVXOWHG� WKH� VLJQV� DQG� PRQLWRUV� D� IHZ� WLPHV�� EXW� WKH\
TXLFNO\�OHDUQHG�WKDW�PRVW�RI�WKH�WLPH�WKH�VLJQV�DQG�PRQLWRUV�UHSRUWHG�“No
Status”�IRU�WKHLU�EXV�URXWH��DQG�LJQRUHG�WKHP�IURP�WKHQ�RQ���7KH�UHVXOWV�RI
WKH� SDVVHQJHU� VXUYH\� DOVR� VXJJHVW� WKDW� SDVVHQJHUV� ZHUH� QRW� XVLQJ� WKH
LQIRUPDWLRQ�SURYLGHG�E\� WKH�VLJQV�DQG�PRQLWRUV�� �RQO\����SHUFHQW�RI� WKH
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UHVSRQGHQWV�WKRXJKW�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKH�VLJQV�DQG�PRQLWRUV
ZDV�XVHIXO��DQG�RQO\����SHUFHQW�WKRXJKW�LW�ZDV�DFFXUDWH��VHH�6HFWLRQ������

6RPH� RI� WKH� DGPLQLVWUDWRUV� EHOLHYHG� WKDW� FXVWRPHU� LQIRUPDWLRQ
GHWHULRUDWHG� GXH� WR� 7UDYOLQN�� � $V� RQH� DGPLQLVWUDWRU� SRLQWHG� RXW�� � “ ,W’V
EHWWHU�WR�JLYH�SDVVHQJHUV�QR�LQIRUPDWLRQ�DQG�KDYH�WKHP�JR�DVN�IRU�LW��WKDQ
WR�JLYH�WKHP�ZURQJ�LQIRUPDWLRQ�DQG�KDYH�WKHP�GHSHQG�RQ�LW�”

,PSURYHG�6HUYLFH�(IILFLHQF\

7KH� 0&72� DGPLQLVWUDWRUV� EHOLHYH� WKDW� D� &$'�$9/� V\VWHP� FRXOG
LPSURYH� VHUYLFH� HIILFLHQF\�� EXW� WKH\� GLG� QRW� WKLQN� WKDW� WKLV�ZDV� GHPRQ�
VWUDWHG�GXULQJ� WKH� 7UDYOLQN�2SHUDWLRQDO� 7HVW�� � 7KH\� FRXOG� LPDJLQH� KRZ
VFKHGXOH� DGKHUHQFH� DQG� YHKLFOH� ORFDWLRQ� GDWD� FROOHFWHG� E\� D� &$'�$9/
V\VWHP�ZRXOG� EH� YDOXDEOH� LQ�PDNLQJ� VFKHGXOLQJ� DQG� RSHUDWLQJ� FKDQJHV
WKDW� FRXOG� LPSURYH� VHUYLFH� HIILFLHQF\�� � )RU� H[DPSOH�� WKH\� FRXOG� XVH� WKH
GDWD� WR�GHYHORS� WLPHG� WUDQVIHU� VHUYLFHV� WKDW� FRXOG� UHGXFH� WKH�QXPEHU�RI
EXV� UXQV�� � +RZHYHU�� WKH� ZD\� WKH� &$'�$9/� SUHVHQWHG� WKH� GDWD� LQ� WKH
7UDYOLQN�2SHUDWLRQDO�7HVW�DQG�WKH� OLPLWHG�VFRSH�RI� WKH�WHVW� �RQO\�WHQ�EXV
URXWHV�LQ�RQH�FRUULGRU��GLG�QRW�DOORZ�0&72�WR�LPSURYH�HIILFLHQF\�LQ�DQ\
VLJQLILFDQW�ZD\�

&RVW�(IIHFWLYHQHVV

,W�ZDV�GLIILFXOW�IRU�WKH�DGPLQLVWUDWRUV�WR�VD\�LI�D�&$'�$9/�V\VWHP�VXFK�DV
WKH� RQH� WHVWHG� LQ� WKH� 7UDYOLQN� SURMHFW�ZRXOG� EH� FRVW� HIIHFWLYH� LI� LW� ZHUH
H[SDQGHG�WR�WKH�HQWLUH�0&72�EXV�V\VWHP���7KH\�VDZ�WKH�EHQHILWV�RI�VXFK
D� V\VWHP�� EXW� WKH\� DOVR� UHDOL]HG� WKDW� LW� LV� DQ� H[SHQVLYH� V\VWHP� WR
LPSOHPHQW�� � 7KH\� EHOLHYHG� WKH� EHQHILWV�ZHUH� QRW� VXIILFLHQWO\� WDQJLEOH� WR
VXSSRUW�DQ�DUJXPHQW�EHIRUH�D�ERDUG�RI�GLUHFWRUV�RU�RWKHU�JRYHUQLQJ�ERG\
WKDW�ODUJH�DPRXQWV�RI�PRQH\�VKRXOG�EH�VSHQW�RQ�VXFK�D�SURMHFW��HVSHFLDOO\
DW� D� SXEOLF� WUDQVLW� DXWKRULW\� WKDW� LV� RIWHQ� RSHUDWLQJ� XQGHU� DQ� H[WUHPHO\
WLJKW�EXGJHW�

2QH�RI� WKH�DGPLQLVWUDWRUV�SRLQWHG�RXW� WKDW� LI� WKH\�ZHUH�JRLQJ� WR�FRQYLQFH
WKH�0HWURSROLWDQ�&RXQFLO��WKHLU�JRYHUQLQJ�ERDUG��WR�PDNH�DQ�LQYHVWPHQW�LQ
D�&$'�$9/�V\VWHP��WKH\�ZRXOG�KDYH�WR�DUJXH�WKDW�VXFK�D�V\VWHP�ZRXOG�

• ,PSURYH�6DIHW\�¥�$OO�RI� WKH�0&72�DGPLQLVWUDWRUV�ZHUH� FRQYLQFHG�RI
WKLV� EHQHILW�� � 6RPH� SRLQWHG� RXW� WKDW� FRVW� VDYLQJV� PLJKW� EH� DFKLHYHG
WKURXJK� D� UHGXFWLRQ� LQ� WKH� OHJDO� DQG�PHGLFDO� H[SHQVHV� WKDW� FRXOG� EH
DYRLGHG�ZLWK�DQ�$9/�V\VWHP��DQG

• 0DNH� 2SHUDWLRQV� 0RUH� (IILFLHQW�¥� 7KURXJK� EHWWHU� VFKHGXOLQJ� DQG
GLVSDWFKLQJ� WKH\� WKRXJKW� WKDW� RSHUDWLQJ� H[SHQVHV� FRXOG� EH� UHGXFHG�
7KH\�ZRXOG�DOVR�EH�DEOH�WR�PDNH�PRUH�DFFXUDWH�REVHUYDWLRQV�RI�RSHUD�
WLRQV���+RZHYHU��WKH\�GLG�QRW�EHOLHYH�WKDW�WKLV�VHFRQG�SRLQW�ZDV�FOHDUO\
GHPRQVWUDWHG�LQ�WKLV�RSHUDWLRQDO�WHVW�
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7KH� DGPLQLVWUDWRUV� GLG� QRW� WKLQN� WKDW� WKH� $7,6� V\VWHP� ZRXOG� EH� FRVW
HIIHFWLYH� LI� LW� ZHUH� H[SDQGHG� WR� WKH� HQWLUH� 0&72� EXV� V\VWHP�� � 7KH\
SRLQWHG�RXW�WKDW�WKH\�DOUHDG\�KDYH�DQ�HIIHFWLYH�WHOHSKRQH�LQIRUPDWLRQ�OLQH�
ZLWK� D�KLJK� OHYHO� RI�XVHU� DFFHSWDQFH� �L�H��� ���SHUFHQW� RI� 7UDYOLQN�2Q�OLQH
XVHUV�ZKR�DUH�EXV�ULGHUV�FLWHG�WKH�WHOHSKRQH�LQIRUPDWLRQ�OLQH�DV�WKHLU�SUL�
PDU\� VRXUFH� RI� EXV� LQIRUPDWLRQ��� DQG� WKDW� SDVVHQJHUV� GLG� QRW� VHHP� WR
PDNH�PXFK� XVH� RI� WKH� NLRVNV�� HOHFWURQLF� VLJQV�� RU� YLGHR�PRQLWRUV�� � 2QH
DGPLQLVWUDWRU� WKRXJKW� WKDW� WKH� $7,6� V\VWHP� PLJKW� KDYH� VRPH� YDOXH� LI
0&72�GHFLGHG�WR�UHVWUXFWXUH�LWV�EXV�QHWZRUN�WR�EH�D�KXE�EXV�V\VWHP��LQ
ZKLFK�FDVH�$7,6�FRXOG�SURYLGH�LQIRUPDWLRQ�WR�VXSSRUW�WLPHG�WUDQVIHUV�

2QH�GLIILFXOW\�WKDW�0&72�VWDII�HQFRXQWHUHG�ZDV�WKH�SUREOHP�RI�LVRODWLQJ
WKH����$9/�HTXLSSHG�EXVHV�WR�GHSOR\�WKHP�RQ�WKH�$9/�URXWHV���7KLV�ZDV
DQ� DGGHG� FRPSOLFDWLRQ� WR� WKH� JDUDJH� GLVSDWFKHUV’ �PDQ\� UHVSRQVLELOLWLHV�
7KH\�DOVR�KDYH�WR�HQVXUH�WKDW� OLIW�HTXLSSHG�EXVHV�ZHUH�GHSOR\HG�RQ�FHU�
WDLQ� URXWHV�� SDVVHQJHU� FRXQWHU�HTXLSSHG�EXVHV� RQ�RWKHU� URXWHV�� DQG� WKDW
“RSW�RXW” �EXVHV�ZHUH�DVVLJQHG�WR�VXEXUEDQ�URXWHV���7KH�SUREOHP�ZRXOG�EH
HOLPLQDWHG�LI�D�&$'�$9/�V\VWHP�ZHUH�H[SDQGHG�WR�WKH�HQWLUH�EXV�IOHHW�

6HYHUDO� DGPLQLVWUDWRUV� SRLQWHG� RXW� WKDW� WKH� &$'�$9/� V\VWHP� ZRXOG
KDYH�WR�SURYLGH�LQIRUPDWLRQ�RQ�GHSDUWXUHV� WLPHV�DV�ZHOO�DV�DUULYDO� WLPHV
DW�FKHFNSRLQWV�LI�WKH�V\VWHP�ZHUH�WR�EH�H[SDQGHG�WR�WKH�HQWLUH�EXV�V\VWHP�
,QIRUPDWLRQ�EDVHG�VROHO\�RQ�DUULYDO�WLPHV�DW�FKHFNSRLQWV�LV�RI� OLPLWHG�XVH
WR�WKH�0&72�VWDII���$V�D�UHVXOW��LW�ZRXOG�QRW�EH�ZRUWK�LQYHVWLQJ�LQ�D�V\V�
WHP�WKDW�SURYLGHG�OLPLWHG�LQIRUPDWLRQ�



��� $376�)XQFWLRQDOLW\
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��� $376�)XQFWLRQDOLW\

7KH�IXQFWLRQDOLW\�RI� WKH�7UDYOLQN�HTXLSPHQW�ZDV�HYDOXDWHG�EDVHG�RQ� WKH
UHOLDELOLW\�RI�WKH�HTXLSPHQW�DQG�WKH�DFFXUDF\�RI�WKH�LQIRUPDWLRQ�SURYLGHG
E\� $7,6�� � 7KH� IROORZLQJ� VHFWLRQV� GHVFULEH� WKH� HYDOXDWLRQ� RI� WKHVH� WZR
DUHDV�� �7KH�HYDOXDWLRQ�IRXQG�WKDW�� IRU� WKH�PRVW�SDUW�� WKH�7UDYOLQN�V\VWHP
IXQFWLRQHG�ZHOO��DOWKRXJK�VRPH�DUHDV�RI�LPSURYHPHQW�DUH�GLVFXVVHG�

n ��� (TXLSPHQW�5HOLDELOLW\

7KH�UHOLDELOLW\�RI�WKH�HTXLSPHQW�RI�HDFK�RI�WKH�WKUHH�GLIIHUHQW�FRPSRQHQWV
RI�WKH�7UDYOLQN�V\VWHP�ZDV�FRQVLGHUHG�VHSDUDWHO\�

(TXLSPHQW�RQ�WKH�%XVHV

%HWZHHQ�'HFHPEHU�������ZKHQ�7UDYOLQN�ZDV�EURXJKW�RQ�OLQH�DQG�WKH�HQG
RI� 6HSWHPEHU������� WKH� HOHFWURQLF�PDLQWHQDQFH� GLYLVLRQ� DW� WKH� +H\ZRRG
*DUDJH�ORJJHG����SUREOHPV�ZLWK�WKH�$9/�HTXLSPHQW�RQ�WKH�EXVHV���7KHVH
SUREOHPV� LQFOXGHG� EXUQHG�RXW� IXVHV�� ORRVH� ZLUHV�� NH\SDG�PDOIXQFWLRQV�
EURNHQ� DQWHQQDH�� EX]]LQJ� IURP� WKH� WUDQVLW� FRQWURO� KHDG� LQ� WKH� EXV�� DQG
VRIWZDUH�SUREOHPV�

$V� VKRZQ� LQ� 7DEOH������ RI� WKH� ��� SUREOHPV� ZLWK� WKH� $9/� HTXLSPHQW
LQVWDOOHG�RQ�WKH�EXVHV��DOO�EXW�WHQ�KDG�EHHQ�IL[HG�E\�WKH�HQG�RI�6HSWHPEHU�
,Q����FDVHV��WKH�YHQGRU�UHSDLUHG�WKH�SUREOHP�DV�D�SDUW�RI�WKHLU�ZDUUDQW\�RQ
WKH�HTXLSPHQW�

,Q�DGGLWLRQ� WR�DFWXDO�SUREOHPV�HQFRXQWHUHG��EXV�GULYHUV�DQG�RWKHU�XVHUV
VRPHWLPHV� UHSRUWHG� HTXLSPHQW�PDOIXQFWLRQV� WKDW�ZHUH� ODWHU� GHWHUPLQHG
QRW�WR�EH�SUREOHPV���6XFK�FRPSODLQWV�RI�PDOIXQFWLRQ�ZHUH�OLNHO\�WKH�UHVXOW
RI�RSHUDWRU�HUURU�RU�PLVXVH�

(TXLSPHQW�DW�WKH�7UDQVLW�&RQWURO�&HQWHU

$V� IDU� DV� WKH� 0&72� DGPLQLVWUDWRUV� DQG� FRQWURO� FHQWHU� VWDII� ZHUH� FRQ�
FHUQHG��WKH�&$'�$9/�HTXLSPHQW�SHUIRUPHG�UHOLDEO\���'XULQJ�WKRVH�WLPHV
ZKHQ�D�FRQWURO�FHQWHU�VXSHUYLVRU�ZDV�PRQLWRULQJ�WKH�V\VWHP�DW�WKH�ZRUN
VWDWLRQ�� WKH\� GLG� QRW� REVHUYH� PDOIXQFWLRQV� ZLWK� WKH� HTXLSPHQW�� � 7KH
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7DEOH���� )UHTXHQF\�RI�3UREOHPV�ZLWK�(TXLSPHQW�RQ�%XVHV

1XPEHU�RI
3UREOHPV 3HUFHQWDJH

1R�3UREOHP�)RXQG � �

9HQGRU�5HSDLUHG �� ��

5HFRQQHFWHG�RU�7LJKWHQHG �� ��

3DUW�5HSODFHG �� ��

&DQFHOHG � �

1RW�5HSDLUHG �� ��

7RWDO �� ���
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YHQGRU�ZDV�XQGHU�FRQWUDFW� WR�PDLQWDLQ�WKH�HTXLSPHQW�� �7KHUH�ZDV�VRPH
GLVFXVVLRQ�DERXW�ZKDW� UHVSRQVLELOLWLHV�ZHUH� WKH�YHQGRU’V�DQG�ZKDW�ZHUH
0&72’V��DQG�WKH�WZR�SDUWLHV�KDG�WR�UHDFK�DQ�DJUHHPHQW�DERXW�PDLQWHQDQFH
UHVSRQVLELOLWLHV�

$7,6�(TXLSPHQW

'XULQJ� WKH� ���PRQWK� SHULRG� WKDW� WKH� $7,6� V\VWHP� ZDV� LQ� VHUYLFH
�'HFHPEHU����� ����� WKURXJK�'HFHPEHU����� ������� WKH�$7,6� DGPLQLVWUDWRU
UHSRUWHG� DSSUR[LPDWHO\� ���� RFFXUUHQFHV� RI� DQ� RSHUDWLRQDO� PDOIXQFWLRQ
ZLWK�RQH�RU�PRUH�RI�WKH�GHYLFHV��L�H���D�NLRVN��PRQLWRU��RU�HOHFWURQLF�VLJQ��
0RVW� RI� WKHVH� SUREOHPV� ���� SHUFHQW�� ZHUH� UHSRUWHG� LQ� WKH� ILUVW� WKUHH
PRQWKV� RI� RSHUDWLRQ�� � 6LQFH� WKHVH� GHYLFHV� DUH� QHZ� WR� WUDQVLW� RSHUDWLRQV�
WKH� ODUJH� QXPEHU� RI� PDOIXQFWLRQV� GXULQJ� WKH� ILUVW� WKUHH� PRQWKV� FDQ
SUREDEO\�EH�DWWULEXWHG�WR�ZRUNLQJ�RXW�WKH�EXJV�LQ�WKH�V\VWHP�

3UREOHPV�ZLWK�WKH�NLRVNV��KRZHYHU��RFFXUUHG�FRQVLVWHQWO\�WKURXJKRXW�WKH
GXUDWLRQ� RI� WKH� RSHUDWLRQDO� WHVW�� � 7KH� PDMRULW\� RI� WKHVH� SUREOHPV� ZHUH
SDSHU� MDPV� LQ� WKH�NLRVN�SULQWHUV�� �:KHQ�D� FXVWRPHU� LGHQWLILHG� WKH� LQIRU�
PDWLRQ� WKDW�KH�RU�VKH�ZDV�VHHNLQJ�RQ� WKH� VFUHHQ�RI� WKH�NLRVN�� WKH\�ZHUH
JLYHQ� WKH�RSWLRQ� RI� SULQWLQJ� RXW� D� KDUG� FRS\�� � 7KH� SDSHU� WKDW� WKH� NLRVN
SULQWHG� WKH� LQIRUPDWLRQ�RQ�ZDV� IHG� IURP�D� UROO�� � ,I� WKH� FXVWRPHU� WULHG� WR
SXOO�WKH�SDSHU�RXW�RI�WKH�NLRVN�EHIRUH�WKH�NLRVN�SULQWHU�KDG�FXW�WKH�SDSHU�
WKH�GHOLYHU\�PHFKDQLVP�ZRXOG�MDP���7KH�$7,6�V\VWHP�DGPLQLVWUDWRU�KDG
WR�IL[�WKHVH�SUREOHPV�RQ�VLWH�ZKHQ�KH�YLVLWHG�WKH�NLRVN�ORFDWLRQV�

7KH� NLRVN� DW� WKH� &RPPXWHU� &RQQHFWLRQ� RXWOHW� KDG� YHU\� IHZ� SUREOHPV
�WKUHH� UHSRUWHG���ZKLOH� WKH�NLRVNV�DW� WKH�*RYHUQPHQW�&HQWHU�DQG�7UDQVLW
6WRUH� ORFDWLRQV�H[SHULHQFHG�SUREOHPV�RQ�D�IDLUO\�UHJXODU�EDVLV�� � ,W� VKRXOG
EH�QRWHG�WKDW�WKH�NLRVN�DW�WKH�&RPPXWHU�&RQQHFWLRQ�ORFDWLRQ�VDZ�KDOI�DV
PXFK�XVH�DV�WKH�*RYHUQPHQW�&HQWHU�NLRVN�DQG�OHVV�WKDQ�D�TXDUWHU�RI�WKH
XVH� RI� WKH� 7UDQVLW� 6WRUH� NLRVN� �VHH� 6HFWLRQ������ .LRVN� 8WLOL]DWLRQ��� � 7KH
$7,6�DGPLQLVWUDWRU�UHSRUWHG�WKDW�WKH�*RYHUQPHQW�&HQWHU�NLRVN�ZDV�GRZQ
���WLPHV�GXULQJ�WKH�RSHUDWLRQDO� WHVW��ZLWK����RI� WKRVH�WLPHV�EHLQJ�GXH� WR
SDSHU�MDPV���2I�WKH����WLPHV�WKDW�WKH�*RYHUQPHQW�&HQWHU�NLRVN�ZDV�GRZQ�
DERXW� KDOI� ����� RI� WKRVH� PDOIXQFWLRQV� RFFXUUHG� GXULQJ� WKH� ILUVW� WKUHH
PRQWKV��ZKLOH� WKH�RWKHU�KDOI�ZHUH� VSUHDG�RXW� RYHU� WKH� UHPDLQGHU� RI� WKH
RSHUDWLRQDO�WHVW���7KH�NLRVN�DW�WKH�7UDQVLW�6WRUH�EURNH�GRZQ����WLPHV�GXU�
LQJ�WKH�RSHUDWLRQDO�WHVW��ZLWK�HLJKW�PDOIXQFWLRQV�LQ�WKH�ILUVW�WKUHH�PRQWKV
DQG����GXULQJ�WKH�UHPDLQGHU�RI�WKH�RSHUDWLRQDO�WHVW�

$OPRVW�DOO�RI� WKH�SUREOHPV� UHODWHG� WR�PRQLWRUV� RFFXUUHG�GXULQJ� WKH� ILUVW
WKUHH�PRQWK� VKDNH�GRZQ� SHULRG�� � 7KH�$7,6� DGPLQLVWUDWRU� UHSRUWHG� WKDW
WKH�PRQLWRU�DW�WKH�/RXLVLDQD�7UDQVLW�&HQWHU�ZDV�RXW�RI�RUGHU����WLPHV��DQG
WKH�PRQLWRU�DW�WKH�3O\PRXWK�5RDG�3DUN�DQG�5LGH�/RW�ZDV�GRZQ����WLPHV
GXULQJ� WKH�RSHUDWLRQDO� WHVW�� �$OO�RI� WKH�/RXLVLDQD�7UDQVLW�&HQWHU�PRQLWRU
SUREOHPV�ZHUH�UHSRUWHG�GXULQJ�WKH�ILUVW�WKUHH�PRQWKV���7KH�RQO\�SUREOHP
WKDW�WKH�3O\PRXWK�5RDG�PRQLWRU�H[SHULHQFHG�DIWHU�WKH�ILUVW� WKUHH�PRQWKV
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RFFXUUHG�LQ�$XJXVW�� �7KDW�PRQLWRU�KDG�D�EDG�PRGHP�DQG�3&0&,�ERDUG
ZKLFK�ZDV�UHSDLUHG�E\�UHSODFLQJ�WKH�ERDUG���$IWHU�WKH�WKUHH�PRQWK�VKDNH�
GRZQ� SHULRG�� WKH�PRQLWRUV� IXQFWLRQHG�ZHOO�� � 2QO\� QRUPDO� PDLQWHQDQFH
DQG�UHSDLU�ZHUH�UHTXLUHG�

7KHUH�ZHUH�IRXU�HOHFWURQLF�VLJQV� WKDW�SURYLGHG�SDVVHQJHUV�ZLWK� LQIRUPD�
WLRQ�� �7KH�$7,6� DGPLQLVWUDWRU� UHSRUWHG� WKDW� RQO\� WZR�RI� WKHVH� VLJQV�KDG
DQ\�SUREOHPV� DIWHU� WKH� ILUVW� WKUHH�PRQWKV�RI� RSHUDWLRQ�� � 7KHVH� SUREOHPV
ZHUH�

• 7KH�WHOHSKRQH�OLQH�WKDW�FRQQHFWV�WKH�VLJQ’V�PRGHP�WR�WKH�7UDQVSRUWDWLRQ
0DQDJHPHQW�&HQWHU’V�$7,6� V\VWHP�ZDV� LQWHUUXSWHG�GXH� WR� URDG� FRQ�
VWUXFWLRQ� QHDU� WKH� VLJQ�� � 7KLV� SUREOHP� ZDV� IL[HG� DIWHU� ILYH� GD\V�
�&RXQW\�5RDG����6LJQ��

• 7KH�VLJQ�ZDV�GLVFRQQHFWHG�IURP�WKH�$7,6�VHUYHU�DW�WKH�7UDQVSRUWDWLRQ
0DQDJHPHQW�&HQWHU���,W�WRRN�DERXW�D�ZHHN�WR�LGHQWLI\�WKH�FDXVH�RI�WKH
SUREOHP��ZKLFK�ZDV�D�IDXOW\�PRGHP���7KH�PRGHP�ZDV�UHSODFHG�D�IHZ
GD\V� ODWHU�� � 7KLV� SUREOHP� RFFXUUHG� WZLFH�� � $V� D� UHVXOW� RI� WKH� ILUVW
SUREOHP��WKH�VLJQ�ZDV�RXW�RI�RUGHU�IRU�DERXW����GD\V���:LWK�WKH�VHFRQG
SUREOHP��LW�ZDV�RXW�RI�RUGHU�IRU�IRXU�GD\V��&RXQW\�5RDG����6LJQ��

• 2Q�IRXU�RFFDVLRQV��VLJQV�ZHUH�GLVFRQQHFWHG�IURP�WKH�$7,6�VHUYHU��EXW
VXEVHTXHQWO\�UHFRQQHFWHG�DQG�GLVSOD\HG�FRUUHFW�LQIRUPDWLRQ�DIWHU�WKHLU
PRGHP�ZDV� WXUQHG�RII� DQG� WKHQ�RQ� DJDLQ� �&RXQW\�5RDG���� 6LJQ� DQG
WKH�3O\PRXWK�5RDG�6LJQ��

• 2Q�RQH�RFFDVLRQ�� WKH�3O\PRXWK�5RDG�VLJQ�GLVSOD\HG�JDUEOHG� WH[W��EXW
DIWHU�WXUQLQJ�LW�RII�DQG�WKHQ�RQ�DJDLQ��LW�GLVSOD\HG�FRUUHFW�LQIRUPDWLRQ�

7KHVH�SUREOHPV�ZHUH�URXWLQH�LQ�QDWXUH��DQG�ZHUH�VROYHG�ZLWKLQ�D�UHDVRQ�
DEOH�DPRXQW�RI�WLPH���2QFH�WKH�YHQGRU�DQG�WKH�7UDQVSRUWDWLRQ�0DQDJHPHQW
&HQWHU�ZRUNHG�RXW�WKH�EXJV�LQ�WKH�RSHUDWLRQ�RI�WKH�HOHFWURQLF�VLJQV��WKH\
IXQFWLRQHG�YHU\�ZHOO�� � 7KLV� VXJJHVWV� WKDW� WKH�$7,6� HTXLSPHQW� LV� UHOLDEOH
JLYHQ�WKH�QRUPDO�H[SHFWDWLRQV�RI�PDLQWHQDQFH�DQG�UHSDLU�

n ��� $FFXUDF\�RI�$7,6�,QIRUPDWLRQ

2I� WKH� WRWDO� RI� ��� EXVHV� REVHUYHG� EHWZHHQ� ����� D�P�� DQG� ����� D�P�� RQ
'HFHPEHU���� DQG����� RQO\� ILYH�EXVHV� VKRZHG� D�PHVVDJH� RWKHU� WKDQ� “1R
6WDWXV�” � �$OO�ILYH�EXVHV�KDG�DQ� “On Time”�PHVVDJH�� �7DEOH�����VKRZV�KRZ
VFKHGXOHG� DQG� DFWXDO� DUULYDO� WLPHV� FRPSDUHG�� � 7KH�$7,6� V\VWHP� LV� SUR�
JUDPPHG� WR� UHSRUW� DV� “ ODWH” � DQ\� EXV� WKDW� ZDV� IRXU� RU� PRUH� PLQXWHV
EHKLQG�VFKHGXOH���,Q�WKH�FDVHV�RI�WKH������EXV�DW�&RXQW\�5RDG����DQG�WKH
�����EXV�DW� WKH�/RXLVLDQD�7UDQVLW�&HQWHU�� WKH�$7,6�V\VWHP�GLG�QRW� UHSRUW
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7DEOH���� 6FKHGXOHG�YHUVXV�$FWXDO�$UULYDO�7LPHV

/RFDWLRQ 5RXWH
6FKHGXOHG
$UULYDO

$FWXDO
$UULYDO

3O\PRXWK�5RDG ��( ���� ����

3O\PRXWK�5RDG �� ���� ����

&R��5RDG��� �� ���� ����

&R��5RDG��� �� ���� ����

/RXLVLDQD �& ���� ����
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WKH� FRUUHFW� VWDWXV� DFFRUGLQJ� WR� WKH� HYDOXDWLRQ� FRQWUDFWRU’V� REVHUYDWLRQV�
%HFDXVH� RI� WKH� YHU\� VPDOO� QXPEHU� RI� REVHUYDWLRQV�� IXUWKHU� LQYHVWLJDWLRQ
LQWR� WKH� DFWXDO� VFKHGXOHV�� DQG� VLJQLILFDQWO\�PRUH� REVHUYDWLRQV�ZRXOG� EH
QHFHVVDU\� WR� GHWHUPLQH� WKH� IUHTXHQF\� RI� VXFK� LQFRQVLVWHQFLHV� ZLWK� DQ\
GHJUHH�RI�VWDWLVWLFDO�VLJQLILFDQFH�



��� ,PSDFWV�RQ�7UDQVLW



7UDYOLQN�(YDOXDWLRQ�5HSRUW

&DPEULGJH�6\VWHPDWLFV��,QF� ���

��� ,PSDFWV�RQ�7UDQVLW

$W� WKH� EHJLQQLQJ� RI� WKH� SURMHFW�� WHDP� PHPEHUV� DQWLFLSDWHG� WKDW� WKH
7UDYOLQN�LPSURYHPHQWV�ZRXOG�KDYH�D�SRVLWLYH�LPSDFW�RQ�WUDQVLW�ULGHUVKLS
DQG�RSHUDWLRQV�� �7KLV�VHFWLRQ�H[DPLQHV�WKH�H[WHQW�WR�ZKLFK�WKHVH�LPSDFWV
ZHUH�UHDOL]HG�

n ��� &KDQJH�LQ�7UDQVLW�8VH

2QH�H[SHFWHG�EHQHILW�RI�WKH�7UDYOLQN�SURMHFW�ZDV�WKDW�WKH�HQKDQFHPHQWV�LQ
SDVVHQJHU� LQIRUPDWLRQ�ZRXOG�HQWLFH�QHZ�WUDQVLW� ULGHUV� LQ� WKH� ,����� FRUUL�
GRU�� WKXV� LQFUHDVLQJ�WUDQVLW�ULGHUVKLS�� �8QIRUWXQDWHO\�� LW�ZDV�QRW�SRVVLEOH
WR�PHDVXUH�7UDYOLQN’V�HIIHFW�RQ�WUDQVLW�ULGHUVKLS�LQ�WKH�FRUULGRU�EHFDXVH�RI
WZR�RWKHU� IDFWRUV�ZKLFK� KDG� D�PXFK� VWURQJHU� LQIOXHQFH� RQ� WUDQVLW� ULGHU�
VKLS�� � WKH� UHGXFWLRQ� LQ� WKH� OHYHO� RI� WUDQVLW� VHUYLFH� SURYLGHG� LQ� WKH� ,����
FRUULGRU�� DQG� WKH� EXV� RSHUDWRUV’ � VWULNH� LQ� 2FWREHU������� � 7KH� IROORZLQJ
VHFWLRQV� H[DPLQH� KRZ� WUDQVLW� ULGHUVKLS� FKDQJHG� RYHU� WKH� FRXUVH� RI� WKH
7UDYOLQN�SURMHFW��DQG�LOOXVWUDWH�WKDW�WUDQVLW�ULGHUVKLS�GHFOLQHG�LQ�WKH�FRUUL�
GRU�EHFDXVH�RI�WKHVH�RWKHU�IDFWRUV��WKXV�REVFXULQJ�DQ\�SRVLWLYH�LPSDFWV�RI
WKH�7UDYOLQN�SURMHFW�RQ�WUDQVLW�ULGHUVKLS�

&KDQJH�LQ�5LGHUVKLS�DQG�/HYHOV�RI�6HUYLFH

$YHUDJH�ZHHNGD\�ULGHUVKLS�LQ�WKH�,�����FRUULGRU�EHWZHHQ�'HFHPEHU�����
DQG�6HSWHPEHU������LV�SUHVHQWHG�LQ�)LJXUH�������'XH�WR�WKH�EXV�RSHUDWRUV’
VWULNH�� 6HSWHPEHU������ LV� WKH� ODVW� PRQWK� IRU� ZKLFK� FRPSDUDEOH� SUH�� DQG
SRVW�RSHUDWLRQDO�WHVW�GDWD�LV�DYDLODEOH���'XULQJ�WKH�WHQ�PRQWKV�RI�WKH�RSHUD�
WLRQDO� WHVW� �'HFHPEHU������ WKURXJK� 6HSWHPEHU��������0&72�PDGH� VRPH
VLJQLILFDQW� FKDQJHV� LQ� VHUYLFH� LQ� WKH� ,����� FRUULGRU�� � 7KHVH� FKDQJHV� DUH
UHIOHFWHG�LQ�WKH�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�VFKHGXOHG�KRXUV�DQG�PLOHV�RI
EXV� VHUYLFH�� � 5LGHUVKLS� LV� VLJQLILFDQWO\� DIIHFWHG� E\� WKH� DPRXQW� RI� WUDQVLW
VHUYLFH� DYDLODEOH�� � 7KHUHIRUH�� DV� VHUYLFH� LV� UHGXFHG�� ULGHUVKLS� WHQGV� WR
GHFOLQH�DV�ZHOO���$V�D�UHVXOW��DQ\�H[DPLQDWLRQ�RI�FKDQJHV�LQ�ULGHUVKLS�PXVW
WDNH�LQWR�FRQVLGHUDWLRQ�FKDQJH�LQ�VHUYLFH�OHYHOV�

0&72�FXW�LWV�VHUYLFH�RQ�WKH�QLQH�$9/�HTXLSSHG�URXWHV��5RXWHV������������
��������������������DQG�����LQ�WKH�,�����FRUULGRU�E\�DSSUR[LPDWHO\�RQH�WKLUG
�LQ�WHUPV�RI�KRXUV�DQG�PLOHV�RI�VHUYLFH�SURYLGHG��GXULQJ�WKH�FRXUVH�RI�WKH
7UDYOLQN�2SHUDWLRQDO�7HVW�� �0&72�FKDQJHV�WKHLU�VFKHGXOH�DSSUR[LPDWHO\
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HYHU\�TXDUWHU�VR�WKDW�VHUYLFH�OHYHOV�PDWFK�WKH�VHDVRQDO�GHPDQG���7DEOH����
FRPSDUHV�WKHVH�VHDVRQDO�VFKHGXOHV�DQG�LOOXVWUDWHV�WKH�UHGXFWLRQ�LQ�VHUYLFH
LQ�WKH�,�����FRUULGRU�

,Q�WKH�VSULQJ�RI�������0&72�HOLPLQDWHG�5RXWH������2Q�RWKHU�URXWHV��VHUYLFH
ZDV� FXW� E\� DV�PXFK� DV� ��� SHUFHQW�� � +RZHYHU�� RQ� WZR� URXWHV�� ��� DQG� ���
VHUYLFH�ZDV� LQFUHDVHG�E\�DERXW����SHUFHQW�� �5RXWH���� LV�DQ�H[SUHVV�VHUYLFH
EHWZHHQ� WKH� &RXQW\� 5RDG���� 3DUN�DQG�5LGH� /RW� DQG� GRZQWRZQ
0LQQHDSROLV�� �5RXWH����VHUYHV�DOO� WKUHH�RI� WKH�3DUN�DQG�5LGH�/RWV� WKDW�KDG
7UDYOLQN�HOHFWURQLF�VLJQV�DQG�YLGHR�PRQLWRUV�LQVWDOOHG�DW�WKHP�

7KH� ULGHUVKLS� SHU� UHYHQXH�PLOH� DQG� ULGHUVKLS� SHU� UHYHQXH�KRXU� RQ� WKH
0&72� EXV� URXWHV� LQ� WKH� ,����� FRUULGRU� LQFUHDVHG� GXULQJ� WKH� 7UDYOLQN
2SHUDWLRQDO� 7HVW�� EXW� LW� LV� GLIILFXOW� WR� VD\� KRZ� WKH� RSHUDWLRQDO� WHVW� KDV
DIIHFWHG� WKHVH� UDWLRV� �VHH� 7DEOH������� � $� ODUJH� SDUW� RI� WKH� H[SODQDWLRQ� RI
WKHVH�EHWWHU�UDWLRV�LV�WKDW�ULGHUVKLS�KDV�QRW�GHFUHDVHG�DW�WKH�VDPH�UDWHV�DV
VHUYLFH�OHYHOV��ZKLFK�PHDQV�WKDW�0&72�RSHUDWLRQV�EHFDPH�PRUH�HIILFLHQW�

$V� VKRZQ� LQ� 7DEOH������ ULGHUVKLS� RQ� WKH� HQWLUH� 0&72� WUDQVLW� V\VWHP
UHPDLQHG� UHODWLYHO\� VWDEOH� RYHU� WKH� FRXUVH� RI� WKH� 7UDYOLQN� 2SHUDWLRQDO
7HVW��ZLWK�RQO\�PRGHVW�LQFUHDVHV�RI�RQH�WR�WKUHH�SHUFHQW�PRQWKO\���5LGHU�
VKLS�RQ�0&72�EXV�URXWHV�LQ�WKH�,�����FRUULGRU��KRZHYHU��GHFOLQHG�VLJQLIL�
FDQWO\�GXULQJ� WKH�RSHUDWLRQDO� WHVW��ZLWK�XS� WR� ���SHUFHQW� IHZHU� ULGHUV� LQ
6HSWHPEHU������WKDQ�LQ�6HSWHPEHU������

&KDQJH�LQ�)DUH�5HYHQXHV

)DUH� UHYHQXH�RQ� ,�����EXV� URXWHV�KDYH� LQFUHDVHG� DW� D� VOLJKWO\� ORZHU� UDWH
WKDQ�IRU�WKH�HQWLUH�0&72�EXV�V\VWHP���'XULQJ�WKH�SHULRG�RI�WKH�7UDYOLQN
2SHUDWLRQDO� 7HVW�� WKH� HQWLUH� V\VWHP� EURXJKW� LQ� VHYHQ� SHUFHQW� PRUH
UHYHQXH� IURP� WKH� IDUHER[HV� WKDQ� LW� GLG� GXULQJ� WKH� VDPH� SHULRG� WKH
SUHYLRXV�\HDU���$�FRPSDULVRQ�RI�WKH�IDUHER[�UHYHQXHV�IURP�WKH�,�����EXV
URXWHV�IRU�WKH�VDPH�WZR�WLPH�SHULRGV� LQGLFDWHV�DQ� LQFUHDVH�RI�VL[�SHUFHQW
�VHH�7DEOH������

n ��� ,PSDFW�RQ�2SHUDWLRQV

5RXWH�6FKHGXOH�$GKHUHQFH

7KH�GDWD�RQ�VFKHGXOH�DGKHUHQFH�DUH� LQFRQFOXVLYH�DV� WR�ZKHWKHU�VFKHGXOH
DGKHUHQFH�KDV�LPSURYHG�DV�D�UHVXOW�RI�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW���)LUVW
RI� DOO�� SUH�WHVW� GDWD� DUH� YHU\� OLPLWHG�� � ,Q� RUGHU� WR� FROOHFW� VFKHGXOH
DGKHUHQFH� GDWD� EHIRUH� 7UDYOLQN�� 0&72� KDG� WR� VHQG� VWDII� RXW� WR� WKH
FKHFNSRLQW� WR� UHFRUG� PDQXDOO\� WKH� WLPH� HDFK� EXV� SDVVHG� D� FKHFNSRLQW�



7UDYOLQN�(YDOXDWLRQ�5HSRUW
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7DEOH���� 0&72�:HHNGD\�6HUYLFH�/HYHOV�LQ�WKH�,�����&RUULGRU
�
���������

+RXUV 0LOHV

6FKHGXOH ���� ����
&KDQJH
�SHUFHQW

�
���� ����

&KDQJH
�SHUFHQW�

:LQWHU ����� ����� ��� ������� ������� ��

6SULQJ ����� ����� ��� ������� ������� ���

6XPPHU ����� ����� ��� ������� ������� ���

$XWXPQ ����� 1�$ ������� 1�$


 7KLV�WDEOH�VKRZV�WKH�WRWDO�QXPEHU�RI�VFKHGXOHG�ZHHNGD\�UHYHQXH�VHUYLFH
KRXUV�DQG�PLOHV�IRU�0&72�EXV�URXWHV��������������������������������DQG����

7DEOH���� 3DVVHQJHUV�SHU�5HYHQXH�PLOH�DQG�5HYHQXH�KRXU

3DVVHQJHUV�SHU�5HYHQXH�PLOH 3DVVHQJHUV�SHU�5HYHQXH�KRXU

���� ����
&KDQJH
�SHUFHQW� ���� ����

&KDQJH
�SHUFHQW�

'HFHPEHU����������� ���� ���� �� ���� ���� ��

-DQXDU\ ���� ���� �� ���� ���� ��

)HEUXDU\ ���� ���� �� ���� ���� ��

0DUFK ���� ���� �� ���� ���� ��

$SULO ���� ���� �� ���� ���� ��

0D\ ���� ���� �� ���� ���� ��

-XQH ���� ���� �� ���� ���� ��

-XO\ ���� ���� �� ���� ���� ��

$XJXVW ���� ���� �� ���� ���� ��

6HSWHPEHU ���� ���� �� ���� ���� ��

2FWREHU ���� 1�$ ���� 1�$

1RYHPEHU ���� 1�$ ���� 1�$
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7DEOH���� :HHNGD\�5LGHUVKLS���,�����&RUULGRU�YV��0&72�6\VWHP

,�����&RUULGRU 0&72�6\VWHPZLGH

0RQWK ���� ����
&KDQJH
�SHUFHQW� ���� ����

&KDQJH
�SHUFHQW�

'HFHPEHU����������� ������ ������� � ��������� ��������� �

-DQXDU\ ������� ������� � ��������� ��������� �

)HEUXDU\ ������ ������� � ��������� ��������� ��

0DUFK ������� ������� � ��������� ��������� �

$SULO ������� ������ �� ��������� ��������� ��

0D\ ������� ������� �� ��������� ��������� �

-XQH ������� ������ �� ��������� ��������� �

-XO\ ������ ������ �� ��������� ��������� �

$XJXVW ������� ������� �� ��������� ��������� ��

6HSWHPEHU ������� ������ ��� ��������� ��������� ��

2FWREHU ������� 1�$ ��������� 1�$

1RYHPEHU ������� 1�$ ��������� 1�$

7DEOH���� &KDQJH�LQ�)DUH�5HYHQXH���,�����5RXWHV�YV��0&72�6\VWHP

,�����&RUULGRU 0&72�6\VWHPZLGH

���� ����
&KDQJH
�SHUFHQW� ���� ����

&KDQJH
�SHUFHQW�

'HFHPEHU����������� ������� ������ �� ��������� ��������� ��

-DQXDU\ ������ ������ � ��������� ��������� �

)HEUXDU\ ������ ������ � ��������� ��������� �

0DUFK ������ ������ �� ��������� ��������� �

$SULO ������ ������ � ��������� ��������� �

0D\ ������ ������ �� ��������� ��������� ��

-XQH ������ ������ � ��������� ��������� �

-XO\ ������ ������ � ��������� ��������� �

$XJXVW ������ ������ � ��������� ��������� �

6HSWHPEHU ������ ������ �� ��������� ��������� �

7RWDO ������� ������� � ���������� ���������� �
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7KLV�ZDV�D�YHU\�ODERU�LQWHQVLYH�HIIRUW���)RU�HDFK�RI�WKH�FKHFNSRLQWV�DORQJ�,�����
0&72�VHQW�RXW�RQH�SHUVRQ�IRU�RQH�GD\�WR�FROOHFW�WKH�SUH�RSHUDWLRQDO�WHVW�GDWD�

7KH�QH[W�FRPSOLFDWLRQ�LV�WKDW�WKH�GDWD�FROOHFWHG�E\�WKH�&$'�$9/�V\VWHP
RQO\� UHIOHFWHG� WKH� VFKHGXOH� DGKHUHQFH� RI� WKRVH� EXVHV� ORJJHG� RQWR� WKH
V\VWHP���)RU�H[DPSOH��LI�RQO\����SHUFHQW�RI�WKH�EXVHV�WKDW�SDVV�D�SDUWLFXODU
FKHFNSRLQW�DUH�ORJJHG�RQ��WKH�VFKHGXOH�DGKHUHQFH�RI�WKH�RWKHU����SHUFHQW
RI� WKH�EXVHV� WKDW�DUH�QRW� ORJJHG�RQ� LV�XQNQRZQ�� �7R�REWDLQ� WKH�VFKHGXOH
DGKHUHQFH� IRU� WKRVH� EXVHV��PDQXDO� FROOHFWLRQ�ZRXOG� EH� QHFHVVDU\�� �$V� D
UHVXOW�� LQ� RUGHU� WR� WUXO\� GHWHUPLQH� LI� VFKHGXOH� DGKHUHQFH� KDV� LPSURYHG�
WKH� WLPHV� DOO� EXVHV� SDVVHG� D� VHULHV� RI� FKHFNSRLQWV� ZRXOG� KDYH� WR� EH
FROOHFWHG�RYHU�D�SHULRG�RI�VHYHUDO�GD\V�

:LWK�WKHVH�FRPSOLFDWLRQV�LQ�PLQG��LW�LV�SRVVLEOH�WR�UHSRUW�WKH�VFKHGXOH�DG�
KHUHQFH�IRU�WKRVH�GD\V�DQG�WKRVH�EXVHV�IRU�ZKLFK�GDWD�ZHUH�FROOHFWHG���,Q
1RYHPEHU������DQG�-DQXDU\�������0&72�VHQW�VWDII�RXW�WR�FROOHFW�VFKHGXOH
DGKHUHQFH�GDWD�DW�VHYHUDO�FKHFNSRLQWV�DORQJ�,������ �7KH�YHQGRU�SURYLGHG
GDWD� FROOHFWHG�E\� WKH�&$'�$9/�V\VWHP� IRU� WZR�GLIIHUHQW�ZHHNV�� � 7KHVH
GDWD�LQGLFDWHG�WKH�QXPEHU�RI�EXVHV�GXULQJ�WKH�ZHHN�WKDW�ZHUH�UHFRUGHG�DV
EHLQJ� IRXU� RU�PRUH�PLQXWHV� ODWH� DW� HDFK� RI� HLJKW� FKHFNSRLQWV�� � 7DEOH����
SUHVHQWV�WKH�UHVXOWV�RI�WKHVH�FROOHFWLRQ�HIIRUWV���7KH�UHVXOWV�RI�WKH�GDWD�FRO�
OHFWHG�EHIRUH�7UDYOLQN�UHSUHVHQW�WKH�VFKHGXOH�DGKHUHQFH�IRU�DOO�EXVHV��EXW
IRU�RQO\�RQH�GD\�� � 7KH�GDWD� IURP�$XJXVW� DQG�6HSWHPEHU�RQO\� VKRZ� WKH
VFKHGXOH� DGKHUHQFH� IRU� WKRVH� EXVHV� ORJJHG� RQWR� WKH�&$'�$9/� V\VWHP�
7KHVH�UHVXOWV�VKRZ�QR�FOHDU�WUHQG�LQ�VFKHGXOH�DGKHUHQFH�

,PSDFWV�RQ�'LVSDWFKLQJ�$FWLYLWLHV

7UDYOLQN� SUHVHQWHG� 0&72� ZLWK� D� QHZ� ZD\� RI� GLVSDWFKLQJ� DQG
VXSHUYLVLQJ�EXVHV�IURP�WKH�FRQWURO�FHQWHU���7KH�V\VWHP�RIIHUHG�WKH�WUDQVLW
DJHQF\�QHZ�LQIRUPDWLRQ�IRU�PDNLQJ�GLVSDWFKLQJ�GHFLVLRQV�DQG�FRXOG�KDYH
KDG�VLJQLILFDQW� LPSDFW�RQ� WKH�GLVSDWFKLQJ�DFWLYLWLHV�RI� WKH� FRQWURO� FHQWHU�
+RZHYHU��WZR�IDFWRUV�SUHYHQWHG�0&72�FRQWURO�FHQWHU�VWDII�IURP�UHDOL]LQJ
WKH�IXOO�GLVSDWFKLQJ�EHQHILWV�RI�7UDYOLQN�

• 0&72�GLG� QRW� KLUH� D� GHGLFDWHG� FRQWURO� FHQWHU� VXSHUYLVRU� WR�PRQLWRU
WKH� 7UDYOLQN� ZRUNVWDWLRQ� DQG� FRPPXQLFDWH� ZLWK� EXVHV� YLD� LWV
&$'�$9/� V\VWHP� RQ� D� UHJXODU� EDVLV�� � 6LQFH� WKH� FRQWURO� FHQWHU� VWDII
DOUHDG\� RSHUDWH� DW� IXOO� FDSDFLW\� LQ� WHUPV� RI� WKH� QXPEHU� RI� FDOOV� IURP
EXVHV� WKH\� FDQ� KDQGOH�� WKH� ZRUNVWDWLRQ� ZDV� RIWHQ� RYHUORRNHG� DV� D
GLVSDWFKLQJ�WRRO�

• 7KH�7UDYOLQN�ZRUNVWDWLRQ�LGHQWLILHG�EXVHV�E\�WKHLU�EORFN�QXPEHU��L�H���D
QXPEHU� LGHQWLI\LQJ� WKH�EORFN�RI�ZRUN�RU� VHULHV�RI� URXWH� UXQV� D� EXV� LV
DVVLJQHG�WR�PDNH��UDWKHU�WKDQ�WKH�URXWH�QXPEHU�WKH�EXV�LV�FXUUHQWO\�RQ�
,Q�RUGHU� WR�XVH� WKH�&$'�$9/� V\VWHP�� WKH� FRQWURO� FHQWHU� VXSHUYLVRUV
�GLVSDWFKHUV�� KDG� WR� DGDSW� WKHLU� RSHUDWLRQV� DQG� WKHLU� SURFHGXUHV� WR
XVLQJ�EORFN�QXPEHUV�� � 7KLV� IXUWKHU�GHWHUUHG� WKH� FRQWURO� FHQWHU� VXSHU�
YLVRUV�IURP�XVLQJ�7UDYOLQN�IRU�GLVSDWFKLQJ�SXUSRVHV�
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7DEOH���� 6FKHGXOH�$GKHUHQFH�EHIRUH�DQG�DIWHU�7UDYOLQN

&KHFNSRLQW
1R��RI�%XVHV
5HSRUWHG�/DWH

1R��RI�%XVHV
WKUX�&KHFNSRLQW 3HUFHQWDJ

H

%HIRUH�7UDYOLQN

*HQHUDO�0LOOV�3	5�/RW � � ��
/RXLVLDQD�7UDQVLW�&HQWHU � �� ��
&RXQW\�5RDG����3	5
/RW

� �� ��

;HQLD�3	5�/RW � � �
3O\PRXWK�5RDG�3	5�/RW � �� �
:D\]DWD�3	5�/RW � �� �
��WK�DQG�+HQQHSLQ �� �� ��
�WK�DQG�1LFROOHW�0DOO 1�$ 1�$ 1�$

$IWHU�7UDYOLQN
5HVXOWV�RI�GDWD�IURP�RQH�ZHHN�LQ�$XJXVW�����

*HQHUDO�0LOOV�3	5�/RW � � ��
/RXLVLDQD�7UDQVLW�&HQWHU � �� �
&RXQW\�5RDG����3	5
/RW

� �� �

;HQLD�3	5�/RW � � ��
3O\PRXWK�5RDG�3	5�/RW � �� �
:D\]DWD�3	5�/RW � �� �
��WK�DQG�+HQQHSLQ � �� ��
�WK�DQG�1LFROOHW�0DOO � �� ��

$IWHU�7UDYOLQN
5HVXOWV�RI�GDWD�IURP�RQH�ZHHN�LQ�6HSWHPEHU�����

*HQHUDO�0LOOV�3	5�/RW � � ��
/RXLVLDQD�7UDQVLW�&HQWHU � �� ��
&RXQW\�5RDG����3	5
/RW

� �� �

;HQLD�3	5�/RW � �� ��
3O\PRXWK�5RDG�3	5�/RW � �� ��
:D\]DWD�3	5�/RW � �� �
��WK�DQG�+HQQHSLQ � �� ��
�WK�DQG�1LFROOHW�0DOO � �� ��
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%HFDXVH�RI�WKHVH�IDFWRUV��7UDYOLQN�GLG�QRW�KDYH�DQ�LPSDFW�RQ�0&72’V�FRQ�
WURO�FHQWHU�GLVSDWFKLQJ�DFWLYLWLHV�� �7R�GHWHUPLQH�WKH�LPSDFW�RI�D�7UDYOLQN�
W\SH�V\VWHP�RQ�WKH�GLVSDWFKLQJ�DFWLYLWLHV�RI�D� WUDQVLW�DJHQF\�� LW�ZRXOG�EH
QHFHVVDU\�WR�DVVLJQ�D�GHGLFDWHG�VWDII�SHUVRQ�WR�WKH�&$'�$9/�ZRUNVWDWLRQ
DQG�WR�FXVWRPL]H�WKH�&$'�$9/�V\VWHP�VR�WKDW�FRQWURO�FHQWHU�VWDII�GR�QRW
KDYH�WR�VLJQLILFDQWO\�DOWHU�WKHLU�QRUPDO�RSHUDWLQJ�SURFHGXUHV�

,PSDFWV�RQ�2WKHU�0&72�$FWLYLWLHV

2QH�GLIILFXOW\�WKDW�0&72�VWDII�HQFRXQWHUHG�ZDV�WKH�SUREOHP�RI�LVRODWLQJ
WKH�$9/�HTXLSSHG�EXVHV�WR�GHSOR\�WKHP�RQ�WKH�$9/�URXWHV���7KLV�ZDV�DQ
DGGHG� FRPSOLFDWLRQ� WR� WKH� JDUDJH� GLVSDWFKHUV’ � PDQ\� UHVSRQVLELOLWLHV�
7KHUH�DUH�����EXVHV�LQ�WKH�+H\ZRRG�*DUDJH��DQG�WKH�GLVSDWFKHUV�DOUHDG\
KDYH� WR� HQVXUH� WKDW� OLIW�HTXLSSHG� EXVHV� DUH� GHSOR\HG� RQ� FHUWDLQ� URXWHV�
SDVVHQJHU� FRXQWHU�HTXLSSHG� EXVHV� RQ� RWKHU� URXWHV�� DQG� “RSW�RXW” � EXVHV
RQ�RWKHUV���(QVXULQJ�WKDW�WKH����$9/�HTXLSSHG�EXVHV�ZHUH�DVVLJQHG�WR�WKH
QLQH�URXWHV��RXW�RI�WKH����VHUYHG�E\�WKH�+H\ZRRG�JDUDJH��WKDW�ZHUH�VHW�XS
WR�EH�PRQLWRUHG�E\� WKH�&$'�$9/�V\VWHP�DGGHG�D�VLJQLILFDQW�FRPSOLFD�
WLRQ�WR�DQ�DOUHDG\�FRPSOLFDWHG�EXV�DVVLJQPHQW�IRUPXOD�� �7KH�GLVSDWFKHUV
FRXOG� QRW� DOZD\V�PDNH� WKLV�PDWFK�ZRUN�� � ,I� WKH�&$'�$9/� V\VWHP� KDG
EHHQ�LPSOHPHQWHG�IRU�DOO�RI�0&72’V�URXWHV�� WKLV�ZRXOG�QRW�KDYH�EHHQ�D
SUREOHP�



��� &RVWV
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��� &RVWV

7KH�7UDYOLQN�2SHUDWLRQDO�7HVW�FRVW�DOPRVW������PLOOLRQ���7KLV�SURMHFW�ZDV�D
SXEOLF�SULYDWH�SDUWQHUVKLS�� �ERWK� WKH� VSRQVRULQJ�SXEOLF� DJHQFLHV�DQG� WKH
SULYDWH�YHQGRUV�VKDUHG�WKH�FRVWV�RI�FDUU\LQJ�RXW�WKLV�RSHUDWLRQDO�WHVW���7KLV
LQFOXGHG�DFWXDO�DPRXQWV�LQYRLFHG�WR�WKH�SURMHFW�DV�ZHOO�DV�LQ�NLQG�FRQWUL�
EXWLRQV��L�H���SURGXFWV�DQG�ODERU��DQG�GLVFRXQWV�RQ�LWHPV�DQG�VHUYLFHV�

7KH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW� (YDOXDWLRQ� 3ODQ� RXWOLQHV� D� WKRURXJK
DQDO\VLV�RI�WKH�IL[HG�DQG�RQJRLQJ�FRVWV�RI�WKH�RSHUDWLRQDO�WHVW�� �+RZHYHU�
GHWDLOHG�XQLW�FRVW�GDWD�ZHUH�QRW�DYDLODEOH�IRU�WKH�PRVW�SDUW���,Q�VRPH�FDVHV�
SURMHFW� SDUWQHUV� GLG� QRW� NHHS� GHWDLOHG� UHFRUGV� RI� KRZ�PXFK� HDFK� FRP�
SRQHQW� LQ� WKLV� FRPSOLFDWHG� SURMHFW� FRVW�� ZKLOH� LQ� RWKHU� FDVHV� WKH\� ZHUH
XQZLOOLQJ�WR�VKDUH�GHWDLOHG�FRVW�LQIRUPDWLRQ�ZLWK�WKH�HYDOXDWRU�GXH�WR�WKH
FRPSHWLWLYH�PDUNHW� IRU� WKHLU� SURGXFW�� � 7KHUHIRUH�� FRVWV� DUH� GLVFXVVHG� LQ
DJJUHJDWH�LQ�WKH�IROORZLQJ�VHFWLRQV�

n ��� )XQGLQJ

)XQGLQJ� IRU� WKH� 7UDYOLQN�2SHUDWLRQDO� 7HVW� FDPH� IURP� IRXU� VRXUFHV�� � WKH
8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��ERWK�)+:$�DQG�)7$���WKH�0LQQHVRWD
'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ�� WKH� 0HWURSROLWDQ� &RXQFLO� �ERWK� 7UDQVLW
2SHUDWLRQV� DQG�2IILFH� RI� 7UDQVLW� 'HYHORSPHQW��ZKLFK�ZDV� IRUPHUO\� WKH
5HJLRQDO�7UDQVLW�%RDUG���DQG� WKH�SULYDWH�SDUWQHUV�� �7KH� ODUJHVW� VRXUFH�RI
IXQGLQJ� IRU� WKLV� RSHUDWLRQDO� WHVW� ZDV� WKH� 8�6�� '27�� ZKLFK� FRQWULEXWHG
���SHUFHQW�RI� WKH�PRQH\�� �7KH�SULYDWH�SDUWQHUV� FRQWULEXWHG����SHUFHQW�RI
WKH�UHVRXUFHV�QHFHVVDU\�IRU� LPSOHPHQWLQJ� WKLV�SURMHFW�� �7KH�0HWURSROLWDQ
&RXQFLO� FRQWULEXWHG� ���SHUFHQW�� DQG� 0Q�'27� SURYLGHG� IRXU� SHUFHQW�
7DEOH������EHORZ��LGHQWLILHV�WKH�VRXUFHV�RI�IXQGLQJ�

n ��� 2YHUYLHZ�RI�([SHQVHV

7KHUH�ZHUH����FRVW�FDWHJRULHV�LQ�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW��DV�OLVWHG�LQ
7DEOH�������&RVWV�HLWKHU�ZHUH�LQYRLFHG�WR�WKH�SURMHFW�GLUHFWO\�RU�ZHUH�SDLG
IRU�E\�D�SURMHFW�SDUWQHU�DV�DQ�LQ�NLQG�FRQWULEXWLRQ���7KH�IROORZLQJ�VHFWLRQ
GHVFULEHV�WKHVH�FRVWV�DQG�KRZ�WKH\�ZHUH�SDLG�
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7DEOH���� 6XPPDU\�RI�7UDYOLQN�2SHUDWLRQDO�7HVW�)XQGLQJ

3URMHFW
3DUWQHU

$PRXQW
&RQWULEXWHG

3HUFHQW�RI
2SHUDWLRQDO
7HVW�7RWDO

8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ

)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ ���������

)HGHUDO�7UDQVLW�$GPLQLVWUDWLRQ �������

)HGHUDO�7RWDO ��������� ��

0LQQHVRWD�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ ������� �

0HWURSROLWDQ�&RXQFLO�7UDQVLW�'HYHORSPHQW ������� ��

0HWURSROLWDQ�&RXQFLO�7UDQVLW�2SHUDWLRQV ������

3ULYDWH�3DUWQHUV

7UDQVSRUWDWLRQ�0DQDJHPHQW�6ROXWLRQV ���������

8�6�:HVW �������

0RWRUROD ������

5HQQL[���0� ������

(7$. ������

3ULYDWH�3DUWQHUV’ �7RWDO ��������� ��

2SHUDWLRQDO�7HVW�7RWDO�)XQGLQJ ���������
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7DEOH���� 6XPPDU\�RI�7UDYOLQN�2SHUDWLRQDO�7HVW�([SHQVHV

,WHP
,QYRLFHG
$PRXQW

3DUWQHU
&RQWULEXWLRQ

7RWDO
&RVW

0DUNHWLQJ�DQG�5HVHDUFK �������� �� ��������

6\VWHPV�,QWHJUDWLRQ ������� � �������

3URMHFW�0DQDJHPHQW ������� � �������

&$'�$9/�6\VWHP ��������� � ���������

$7,6�6\VWHP ��������� ��������� ���������

$7,6�2Q�OLQH ������� ������� �������

$9,�6\VWHP ������� ������ �������

5DGLRV ������� ������ �������

0DSSLQJ ������ ������ ������

7UDYHO�DQG�7UDLQLQJ ����� � �����

0Q�'27�6DODULHV ������� � �������

0&72�6DODULHV � ������ ������

(YDOXDWLRQ ������� � �������

2SHUDWLRQDO�7HVW�7RWDO�([SHQVHV ���������� ���������� ����������
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7KH� FRVW� DVVRFLDWHG�ZLWK� PDUNHWLQJ� DQG�PDUNHW� UHVHDUFK� IRU� WKH� RSHUD�
WLRQDO� WHVW�ZDV� ���������� � 7KLV� DPRXQW� LQFOXGHG� FRVWV� IRU� IRFXV� JURXSV�
UHFUXLWLQJ� DFWLYLWLHV� IRU� 7UDYOLQN� 2Q�OLQH� SDUWLFLSDQWV�� DQG� SXEOLF
LQIRUPDWLRQ� DFWLYLWLHV� VXFK� DV� H[KLELWV� DW� FRQIHUHQFHV�� � 7KLV� FRVW� FDPH� LQ
XQGHU�WKH�SUH�SURMHFW�HVWLPDWH�RI����������

7KH�V\VWHPV�LQWHJUDWLRQ�IRU�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW�ZDV�FDUULHG�RXW
E\�7UDQVSRUWDWLRQ�0DQDJHPHQW�6ROXWLRQV� �706���ZKLFK�ZDV�D� EUDQFK�RI
:HVWLQJKRXVH�(OHFWULF�&RPSDQ\�DW�WKH�EHJLQQLQJ�RI�WKH�SURMHFW���7KH�FRVW
RI�V\VWHPV�LQWHJUDWLRQ�ZDV�����������ZKLFK�ZDV����SHUFHQW�KLJKHU�WKDQ�WKH
RULJLQDO�HVWLPDWH�RI����������� �7KLV�LQFUHDVH�RYHU�WKH�HDUOLHU�HVWLPDWH�ZDV
SULPDULO\�GXH�WR�DGGLWLRQDO�WDVNV�WKDW�FDPH�XS�RYHU�WKH�FRXUVH�RI�WKH�SURM�
HFW�WKDW�KDG�QRW�EHHQ�DQWLFLSDWHG�DW�WKH�EHJLQQLQJ�RI�WKH�SURMHFW�

7KH�65)�&RQVXOWLQJ�*URXS�� ,QF��� FDUULHG�RXW� WKH�SURMHFW�PDQDJHPHQW� IRU
WKH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW� DW� D� FRVW� RI� ���������� � 7KLV� DPRXQW� ZDV
DERXW� IRXU�SHUFHQW�KLJKHU� WKDQ� WKH� RULJLQDO� HVWLPDWH� RI� ��������� IRU� WKLV
WDVN�

7KH� FRVW� RI� EULQJLQJ� WKH� &$'�$9/� V\VWHP� RQ� OLQH� ZDV� DSSUR[LPDWHO\
�����PLOOLRQ���,WHPV�SDLG�IRU�DV�SDUW�RI�WKH�&$'�$9/�V\VWHPV�LQFOXGHG�WKH
ZRUNVWDWLRQ�DW�0&72��WKH�*36�GHYLFHV�RQ�WKH����EXVHV��WKH�,9/8�GHYLFHV
RQ�WKH�EXVHV��IRU�FDOFXODWLQJ�VFKHGXOH�DGKHUHQFH���DQG�WKH�FRPSXWHU�VRIW�
ZDUH�IRU�UXQQLQJ�WKH�V\VWHP���7KLV�FRPSRQHQW�RI�WKH�7UDYOLQN�2SHUDWLRQDO
7HVW�FDPH�LQ�ILYH�SHUFHQW�XQGHU�WKH�RULJLQDO�HVWLPDWH�RI������������

7KH� FRVW� RI� SURYLGLQJ� SDVVHQJHUV� �DQG� SRWHQWLDO� SDVVHQJHUV�� ZLWK� UHDO�
WLPH� WUDYHO� LQIRUPDWLRQ� DPRXQWHG� WR� DOPRVW� �����PLOOLRQ�� � 7KLV� ZDV� WKH
FRVW�RI�WKH�$7,6�V\VWHP��ZKLFK�SURYLGHG�LQIRUPDWLRQ�YLD�WKH�NLRVNV��YLGHR
PRQLWRUV��DQG�HOHFWURQLF�VLJQV�� � ,Q�DGGLWLRQ�WR� WKHVH�KDUGZDUH� LWHPV�� WKLV
DPRXQW� DOVR� LQFOXGHG� WKH� FRVWV� DVVRFLDWHG�ZLWK� WKH�$7,6�ZRUNVWDWLRQ� DW
WKH� 7UDQVSRUWDWLRQ� 0DQDJHPHQW� &HQWHU� �70&��� WKH� ILEHU� RSWLF� OLQN
EHWZHHQ�0&72�DQG�70&��WKH�VRIWZDUH�DQG�WKH�VRIWZDUH�GHYHORSPHQW�IRU
UXQQLQJ� WKH� V\VWHP� DQG� IRU� LQWHUIDFLQJ�ZLWK� WKH�&$'�$9/� V\VWHP�� WKH
FRQVWUXFWLRQ�RI�NLRVN�DQG�VLJQ�VWUXFWXUHV��WHOHSKRQH�OLQHV�WR�NLRVNV��PRQL�
WRU�DQG�VLJQ�ORFDWLRQV��IXUQLWXUH�IRU�WKH�HTXLSPHQW�DW�70&��DQG�WKH�YDOXH
RI� WKH�ZDUUDQW\� IRU� WKH�HTXLSPHQW�� � 7KLV� V\VWHP�FDPH� LQ� VOLJKWO\�KLJKHU
�ILYH�SHUFHQW��WKDQ�WKH�RULJLQDO�HVWLPDWH�RI������PLOOLRQ�

7KH�FRVW�RI�SURYLGLQJ�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH� �L�H���PDNLQJ�WKH�$7,6
LQIRUPDWLRQ�DFFHVVLEOH�E\�YLGHRWH[W�WHUPLQDOV�RU�SHUVRQDO�FRPSXWHUV��ZDV
DERXW� ���������� � 7KLV� FRVW� FRYHUHG� ����YLGHRWH[W� WHUPLQDOV�� D� EDQN� RI
���PRGHPV�DW�70&�WR�FRQQHFW�7UDYOLQN�2Q�OLQH�XVHUV�ZLWK�WKH�$7,6�FRP�
SXWHU�� WKH� VRIWZDUH� WR�PDNH� WKLV� FRQQHFWLRQ�SRVVLEOH�� DV�ZHOO� DV� GHPRQ�
VWUDWLRQV� RI� WKLV� VHUYLFH� DW� WKH�0LQQHVRWD� 6WDWH� )DLU� DQG� WKH� DQQXDO� ,76
$PHULFD�FRQIHUHQFH�� �7KH�YDOXH�RI�8�6�:HVW�&RPPXQLW\�/LQN�SHUVRQQHO
WLPH�ZDV�DOVR�LQFOXGHG�LQ�WKLV�DPRXQW���7KH�FRVWV�DVVRFLDWHG�ZLWK�WKLV�SDUW
RI� WKH� RSHUDWLRQDO� WHVW�ZHUH� ���SHUFHQW� JUHDWHU� WKDQ� RULJLQDOO\� H[SHFWHG�
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EXW�WKH�SULYDWH�SDUWQHU��8�6�:HVW��FRYHUHG�WKH�PDMRULW\�RI�WKHVH�DGGLWLRQDO
H[SHQVHV�DV�UHIOHFWHG�LQ�WKHLU�FRQWULEXWLRQ�

,QFOXGHG�LQ�WKH�WRWDO�FRVW�RI�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW�ZDV�WKH�DPRXQW
RI� PRQH\� VSHQW� RQ� DQ� HOHPHQW� RI� WKH� SURMHFW� WKDW� ZDV� QRW� IXOO\� LPSOH�
PHQWHG�� � WKH�$9,�DQG�VLJQSRVW� V\VWHP�� �7KH�SXEOLF�DQG�SULYDWH�SDUWQHUV
VSHQW�DERXW����������WRZDUGV�WKH�GHYHORSPHQW�RI�WKLV�V\VWHP���+RZHYHU�
GXH�WR�FRPSOLFDWLRQV�UHODWHG�WR�WKH�LQWHUDFWLRQ�RI�RQ�ERDUG�LQIUDUHG�HPLW�
WHUV�DQG�WUDIILF�VLJQDOV��WKLV�HOHPHQW�RI�WKH�SURMHFW�ZDV�GLVFRQWLQXHG���7KH
HVWLPDWHG�DPRXQW�RI� ��������� WR�EH� VSHQW�RQ� WKLV� HOHPHQW�ZDV�H[FHHGHG
E\�ILYH�SHUFHQW�EHIRUH�ZRUN�ZDV�VWRSSHG�

1HZ� UDGLRV� ZHUH� UHTXLUHG� RQ� WKH� ���$9/�HTXLSSHG� EXVHV� VR� WKDW� WKH
&$'�$9/�V\VWHP�DW�WKH�0&72�&RQWURO�&HQWHU�FRXOG�FRPPXQLFDWH�ZLWK
WKH�EXV�GULYHUV�� �0RWRUROD�SURYLGHG� WKHVH� UDGLRV�DW� D� WRWDO� FRVW� RI� DERXW
���������� � 0RWRUROD’V� FRQWULEXWLRQ� WR� WKLV� WRWDO� FRVW� ZDV� ��������� ZKLFK
LQFOXGHG�GLVFRXQWV� RQ� HTXLSPHQW� DQG� WKH� YDOXH� RI� WKH� VLWH� OLFHQVH�� � 7KH
HVWLPDWH�IRU�WKHVH�UDGLRV�DW�WKH�EHJLQQLQJ�RI�WKH�SURMHFW�ZDV����������

'XULQJ� SURMHFW� GHYHORSPHQW�� WKH� SURMHFW� WHDP� UHDOL]HG� WKDW� D� FRPSXWHU�
L]HG�PDS�RI�WKH�,�����FRUULGRU�ZRXOG�EH�QHFHVVDU\���7KLV�PDS�DQG�UHODWHG
VHUYLFHV�ZHUH�SURYLGHG�E\�(7$.��D�&DOLIRUQLD�FDUWRJUDSK\�ILUP���(7$.’V
FRQWULEXWLRQV� WR� WKH� RSHUDWLRQDO� WHVW� ZHUH� D� ���SHUFHQW� GLVFRXQW� RQ� WKH
VWDQGDUG�OLFHQVH�IHH�DQG�D����SHUFHQW�GLVFRXQW�RQ�WKH�DQQXDO�PDLQWHQDQFH
IHH�ZKLFK� DPRXQWHG� WR� ��������� � (7$.� LQYRLFHG� WKH� SURMHFW� IRU� ��������
PDNLQJ�WKH�WRWDO�FRVW�RI�WKHVH�PDSSLQJ�VHUYLFHV�����������7KLV�FRVW�ZDV�QRW
DQWLFLSDWHG�DW�WKH�EHJLQQLQJ�RI�WKH�SURMHFW�

7KH� 0LQQHVRWD� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ� VSHQW� DSSUR[LPDWHO\
��������� RQ� VDODULHV� IRU� SHUVRQQHO� RYHU� WKH� WKUHH�\HDU� GXUDWLRQ� RI� WKLV
SURMHFW���$�ODUJH�SDUW�RI�WKLV�VXP�ZHQW�WRZDUGV�SD\LQJ�WKH�VDODULHV�RI�WKH
SURMHFW�PDQDJHU�DQG�WKH�$7,6�V\VWHP�DGPLQLVWUDWRU���2WKHU�0Q�'27�SHU�
VRQQHO�ZKR�ZRUNHG�RQ�WKLV�SURMHFW�ZHUH�LQ�PDUNHWLQJ��HQJLQHHULQJ�GHVLJQ�
ODQG� VXUYH\LQJ�� SURJUDPPLQJ�� DQG� SHUVRQQHO� LQ� WKH� HOHFWULFDO� VHUYLFHV
XQLW���3ULRU�WR�LPSOHPHQWLQJ�WKH�RSHUDWLRQDO�WHVW��0Q�'27�GLG�QRW�UHSRUW
DQ�HVWLPDWH�RI�WKH�VDODULHV�IRU�LWV�SHUVRQQHO���7UDYHO�DQG�WUDLQLQJ�H[SHQVHV
IRU� 0Q�'27� SHUVRQQHO� LQYROYHG� LQ� WKH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW
DPRXQWHG� WR� OHVV� WKDQ��������� �7KLV�DPRXQW� LV� OHVV� WKDQ� WKH��������RULJL�
QDOO\�HVWLPDWHG�

7KH� HYDOXDWLRQ� FRVW� ZDV� ���������� � 7KLV� DPRXQW� FRYHUV� WKH� FRVW� RI� WKH
GHYHORSPHQW� RI� WKH� (YDOXDWLRQ� 3ODQ�� GDWD� FROOHFWLRQ� HIIRUWV� �LQFOXGLQJ
7UDYOLQN�XVHU�VXUYH\V��IRFXV�JURXSV��HWF����GDWD�DQDO\VLV��DQG�WKH�SURGXF�
WLRQ�RI� WKH�(YDOXDWLRQ�5HSRUW�� � 7KLV� DPRXQW�ZDV� WKH� VDPH� DV� WKH� DQWLFL�
SDWHG�HYDOXDWLRQ�FRVW�DW�WKH�EHJLQQLQJ�RI�WKH�SURMHFW�



��� 6XPPDU\�DQG
&RQFOXVLRQV
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��� 6XPPDU\�DQG�&RQFOXVLRQV

7UDYOLQN�ZDV�D�FRPSOLFDWHG�SURMHFW�WKDW�LQYROYHG�QLQH�SXEOLF�DQG�SULYDWH
SDUWQHUV�ZRUNLQJ�WRJHWKHU�WR�GHVLJQ�DQG�RSHUDWH�D�SDVVHQJHU�LQIRUPDWLRQ
V\VWHP�WKDW�FRPELQHG�DQ�DXWRPDWLF�YHKLFOH�ORFDWLRQ�V\VWHP��$9/��DQG�DQ
DGYDQFHG�WUDYHOHU�LQIRUPDWLRQ�V\VWHP��$7,6��IRU�WKH�ILUVW�WLPH�LQ�DQ�XUEDQ
SXEOLF�WUDQVLW�HQYLURQPHQW���6HFWLRQ�����UHYLHZV�WKH�REMHFWLYHV�VWDWHG�DW�WKH
RXWVHW�RI�WKH�7UDYOLQN�SURMHFW�DQG�GLVFXVVHV�WR�ZKDW�H[WHQW�WKH\�ZHUH�PHW
LQ� WKH� RSHUDWLRQDO� WHVW�� � 6HFWLRQ����� GHVFULEHV� WKH� FRQFOXVLRQV� WKH� WHDP
SDUWQHUV� UHDFKHG� WKURXJK� WKHLU� SDUWLFLSDWLRQ� LQ� WKH� 7UDYOLQN� SURMHFW�
)LQDOO\�� 6HFWLRQ����� SURYLGHV� UHFRPPHQGDWLRQV� IRU� IXWXUH� DSSOLFDWLRQV� RI
7UDYOLQN�WHFKQRORJLHV�LQ�WKH�7ZLQ�&LWLHV�DUHD�

n ��� 7UDYOLQN�2EMHFWLYHV�DQG�+RZ�7KH\�:HUH�0HW

7KH� JHQHUDO� QDWLRQDO� REMHFWLYHV� IRU� $GYDQFHG� 3XEOLF� 7UDQVSRUWDWLRQ
6\VWHPV��$376��SURMHFWV�DQG�WKH�VSHFLILF� ORFDO�REMHFWLYHV� IRU� WKH�7UDYOLQN
SURMHFW� ZHUH� RXWOLQHG� LQ� WKH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW� (YDOXDWLRQ� 3ODQ�
7KHVH�REMHFWLYHV�FDQ�EH�VXPPDUL]HG�DV�IROORZV�

• ,PSURYH�FXVWRPHU�LQIRUPDWLRQ�

• ,PSURYH�VDIHW\��VHFXULW\��DQG�LQFLGHQW�UHVSRQVH�

• ,PSURYH�WUDQVLW�RSHUDWLRQV�

• ,PSURYH�PDQDJHPHQW�LQIRUPDWLRQ�V\VWHPV�

• 2EVHUYH�YDULRXV�$376�GHYLFHV�XQGHU�DFWXDO�RSHUDWLQJ�FRQGLWLRQV�

• 5HGXFH�ZRUNHU�VWUHVV�DQG�LQFUHDVH�MRE�VDWLVIDFWLRQ�

• ,QFUHDVH�+29�XVH�DQG�ULGHUVKLS�

• $GYDQFH�V\VWHP�GHVLJQ�DQG�LQWHJUDWLRQ��DQG

• 'HYHORS�DQ�HIIHFWLYH�LQIRUPDWLRQ�GLVVHPLQDWLRQ�SURFHVV�

7KH�IROORZLQJ�LV�D�GLVFXVVLRQ�RI�WKHVH�ORFDO�DQG�QDWLRQDO�REMHFWLYHV�DQG�WKH
H[WHQW�WR�ZKLFK�WKH\�ZHUH�PHW�LQ�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW���7KH�ZD\V
LQ�ZKLFK�WKH�7UDYOLQN�SURMHFW�ZDV�VXFFHVVIXO�DW�PHHWLQJ�WKHVH�REMHFWLYHV�RU



7UDYOLQN�(YDOXDWLRQ�5HSRUW

&DPEULGJH�6\VWHPDWLFV��,QF� ���

WKH�PLWLJDWLQJ�FLUFXPVWDQFHV�WKDW�SUHYHQWHG�REMHFWLYHV�IURP�EHLQJ�PHW�DUH
DOVR�GLVFXVVHG�

,PSURYH�&XVWRPHU�,QIRUPDWLRQ

2QH�REMHFWLYH�RI�WKH�QDWLRQDO�$376�RSHUDWLRQDO�WHVW�SURJUDP�LV�WR�HQKDQFH
WKH� TXDOLW\� RI� RQ�VWUHHW� VHUYLFH� WR� FXVWRPHUV� E\� LPSURYLQJ� WKH� TXDOLW\�
WLPHOLQHVV��DQG�DYDLODELOLW\�RI�FXVWRPHU�LQIRUPDWLRQ�� �7KLV�QDWLRQDO�REMHF�
WLYH� FRUUHVSRQGV� WR� WKH� ORFDO� REMHFWLYHV� RI� LQFUHDVLQJ� WKH�ZD\V� WKDW� FXV�
WRPHUV� FDQ�DFFHVV� LQIRUPDWLRQ� DQG� WKH�RXWOHWV� IRU�GRLQJ� VR�� DQG�PDNLQJ
WKH�LQIRUPDWLRQ�PRUH�WLPHO\��IOH[LEOH��DQG�SHUWLQHQW�WR�FXVWRPHUV�QHHGV�

7UDYOLQN� PDGH� VWULGHV� WRZDUG� LPSURYLQJ� FXVWRPHU� LQIRUPDWLRQ�� � &XV�
WRPHUV�KDG�WKUHH�QHZ�VRXUFHV�RI�WUDQVLW�LQIRUPDWLRQ���LQWHUDFWLYH�NLRVNV�DW
WKUHH� GRZQWRZQ� ORFDWLRQV�� YLGHR�PRQLWRUV� DQG� HOHFWURQLF� VLJQV� DW� SDUN�
DQG�ULGH�ORWV��DQG�D�FRPSXWHU�RQ�OLQH�VHUYLFH�SURYLGLQJ�EXV�VFKHGXOHV�DQG
RWKHU� WUDQVLW� LQIRUPDWLRQ�� � 7R� VRPH� H[WHQW�� 7UDYOLQN� DOVR� LPSURYHG� WKH
TXDOLW\�DQG�WLPHOLQHVV�RI�WUDQVLW�LQIRUPDWLRQ�E\�SURYLGLQJ�UHDO�WLPH�WUDQVLW
LQIRUPDWLRQ���8VDJH�LQGLFDWRUV�VXJJHVW�WKDW�NLRVNV�ZHUH�XVHG�PRGHUDWHO\�
WKH� HOHFWURQLF� VLJQV� DQG� PRQLWRUV� DW� WKH� SDUN�DQG�ULGH� ORWV� ZHUH� QRW
UHIHUUHG� WR� H[WHQVLYHO\�� DQG� WKH� 7UDYOLQN� 2Q�OLQH� VHUYLFH� XVH� GHFOLQHG
GXULQJ�WKH����PRQWK�RSHUDWLRQDO�WHVW�

• 'XULQJ�WKH� LQLWLDO� WZR�PRQWKV�WKDW� WKH\�ZHUH�RQ�OLQH�� WKH�NLRVNV�ZHUH
XVHG�OLJKWO\��EXW�IRU�WKH�UHPDLQGHU�RI�WKH�RSHUDWLRQDO�WHVW��SHRSOH�XVHG
WKHP� WR� DFFHVV� PRUH� WKDQ� ������ VFUHHQV� SHU� PRQWK�� H[FHSW� IRU� WKRVH
PRQWKV�ZKHQ�RQH�RU�PRUH�RI�WKH�NLRVNV�ZHUH�QRW�LQ�RSHUDWLRQ�IRU�DOO�RU
SDUW�RI�WKH�PRQWK��L�H���-XQH��-XO\��DQG�1RYHPEHU��

• 3DVVHQJHU� VXUYH\V� LQGLFDWHG� WKDW� IHZ� SDVVHQJHUV� FRQVXOWHG� WKH� VLJQV
DQG�PRQLWRUV�RQ�D�UHJXODU�EDVLV���2QO\�DERXW�ILIWHHQ�SHUFHQW�RI�WKH�SDV�
VHQJHUV�ERDUGLQJ�DW�WKUHH�SDUN�DQG�ULGH�ORWV�GXULQJ�WKH�WZR�GD\�VXUYH\
SHULRG� LQ�'HFHPEHU������ FRQVXOWHG� WKH�HOHFWURQLF� VLJQV�DQG�PRQLWRUV�
�1RWH� WKDW� WKH�SDVVHQJHU�VXUYH\�ZDV�FRQGXFWHG�DERXW�D�PRQWK�DQG�D
KDOI�DIWHU�WKH�EXV�VWULNH�LQ�2FWREHU��ZKLFK�PD\�KDYH�KDG�VRPH�LPSDFW
RQ�WKH�SDVVHQJHUV’ �EHKDYLRU��

• 7KH�����SHRSOH�ZKR�KDG�DFFHVV�WR�WKH�RQ�OLQH�VHUYLFH�LQGLFDWHG�WKURXJK
VXUYH\V��IRFXV�JURXSV��DQG�WKHLU�DFWXDO�XVH�WKDW�WKH\�XVHG�WKHVH�LQIRU�
PDWLRQ�RXWOHWV�OHVV�IUHTXHQWO\�DV�WLPH�SURJUHVVHG���,Q�-XO\�����������RI
WKH� UHJLVWHUHG� XVHUV� ORJJHG� RQ� WR� WKH� 7UDYOLQN� 2Q�OLQH� VHUYLFH�� � %\
6HSWHPEHU��WKDW�QXPEHU�KDG�GURSSHG�WR������,Q�2FWREHU��WKH�QXPEHU�RI
XVHUV� DFFHVVLQJ� WKH� VHUYLFH� LQFUHDVHG� WR� ��� GHVSLWH� WKH� EXV� VWULNH�� � ,Q
1RYHPEHU��RQO\����UHJLVWHUHG�XVHUV� ORJJHG�RQ�GXULQJ� WKH� ILUVW�KDOI�RI
WKH�PRQWK��DQG�WKHQ�WKH�VHUYLFH�ZDV�GLVFRQWLQXHG�LQ�WKH�PLGGOH�RI�WKDW
PRQWK���,Q�DGGLWLRQ��WKH�QXPEHU�RI�WLPHV�HDFK�XVHU�ORJJHG�RQ��DQG�WKH
QXPEHU�RI� VFUHHQV�DFFHVVHG�SHU� ORJ�RQ�DOVR�GHFOLQHG�� � ,Q�$XJXVW�� ORJ�
RQV�SHU�XVHU�DYHUDJHG������DQG�VFUHHQV�SHU�ORJ�RQ�DYHUDJHG�������7KHVH



7UDYOLQN�(YDOXDWLRQ�5HSRUW

&DPEULGJH�6\VWHPDWLFV��,QF� ���

UDWLRV� FRQWLQXHG� WR�GHFOLQH� XQWLO� WKH� VHUYLFH�ZDV�GLVFRQWLQXHG�� H[FHSW
WKDW�VFUHHQV�DFFHVVHG�SHU�ORJ�RQ�LQFUHDVHG�IURP�2FWREHU� WR�1RYHPEHU
IURP�����WR�����

2QH� SRVVLEOH� H[SODQDWLRQ� IRU� WKH� GHFOLQLQJ� XVH� RI� 7UDYOLQN� HOHFWURQLF� RU
RQ�OLQH�LQIRUPDWLRQ�ZDV�WKDW�UHDO�WLPH�LQIRUPDWLRQ�ZDV�QRW�SURYLGHG�FRQ�
VLVWHQWO\�� � )RU� H[DPSOH�� LQ� PDQ\� LQVWDQFHV� WKH� EXVHV� RSHUDWLQJ� LQ� WKH
7UDYOLQN� FRUULGRU� ZHUH� QRW� $9/�HTXLSSHG�� DQG� VR� WKH� 7UDYOLQN� V\VWHP
FRXOG�QRW�UHSRUW�RQ�WKHLU�UHDO�WLPH�VWDWXV�� �7KHUH�ZHUH�DOVR�VRPH�SHULRGV
GXULQJ�ZKLFK�WUDQVLW�VFKHGXOHV�DQG�UHDO�WLPH�VWDWXV�LQIRUPDWLRQ�ZHUH�QRW
DYDLODEOH� WKURXJK� WKH� RQ�OLQH� VHUYLFH� GXH� WR� TXDUWHUO\� 0HWURSROLWDQ
&RXQFLO� 7UDQVLW� 2SHUDWLRQV� �0&72�� VFKHGXOH� FKDQJHV� WKDW� UHTXLUHG� D
SHULRG�RI�UH�SURJUDPPLQJ�LQWR�WKH�$7,6�GDWDEDVH�

$�WRWDO�RI����EXVHV�ZHUH� LQVWUXPHQWHG�ZLWK�$9/�FDSDELOLWLHV��ZKLFK�ZDV
VXIILFLHQW�IRU�WKH�PDMRU�EXV�URXWHV�RSHUDWLQJ�RQ�,������SOXV�VSDUHV���+RZ�
HYHU�� FRPSHWLQJ� GHPDQGV� IRU� VRPH� RI� WKHVH� EXVHV� WR� EH� RSHUDWHG� RQ
URXWHV� RXWVLGH� WKH� ,����� FRUULGRU� PDGH� LW� RSHUDWLRQDOO\� GLIILFXOW� IRU� WKH
0&72� WR� SURYLGH� IXOO�$9/� FRYHUDJH� RQ� ,������ � �0&72�RSHUDWHV�ZLWK� D
IOHHW�VSDUH�UDWLR�PXFK�ORZHU�WKDQ�WKDW�RI�LQGXVWU\�QRUPV����6LQFH�7UDYOLQN
FRXOG�UHSRUW�RQO\�RQ�$9/�HTXLSSHG�EXVHV�� LW� UHSRUWHG�“QR�VWDWXV” � IRU�DOO
QRQ�$9/�HTXLSSHG�EXVHV� LQ� WKH� ,�����FRUULGRU�� �7KLV� OLPLWHG� WKH�DPRXQW
RI�QHZ�LQIRUPDWLRQ�WKDW�7UDYOLQN�PDGH�DYDLODEOH�WR�FXVWRPHUV�

7KH� ODFN� RI� DQ� DXWRPDWHG� LQWHUIDFH� IRU� WKH� WHVW� EHWZHHQ� WKH� 0&72’V
VFKHGXOH�GDWDEDVH�DQG�WKH�$7,6�GDWDEDVH��GXH�WR�EXGJHW�FRQVWUDLQWV��DG�
YHUVHO\�DIIHFWHG�$7,6�VHUYLFH�TXDOLW\���6RPHWLPHV�WKHUH�ZDV�D�ODJ�RI�XS�WR
D�PRQWK�EHWZHHQ� WKH� VFKHGXOH� FKDQJH� IRU� EXVHV� DQG� WKH� WLPH�ZKHQ� WKH
QHZ� VFKHGXOH� DSSHDUHG� RQ� YLGHR�PRQLWRUV�� HOHFWURQLF� VLJQV�� NLRVNV�� DQG
RQ� WKH� RQ�OLQH� VHUYLFH�� � 7KLV� ODFN� RI� FRQVLVWHQW� LQIRUPDWLRQ� ZDV
XQGRXEWHGO\�D�PDMRU�IDFWRU�FRQWULEXWLQJ�WR�WKH�GHFOLQH�LQ�XVH�RI�7UDYOLQN
2Q�OLQH�DQG�WR�WKH�UHODWLYHO\�VPDOO�SURSRUWLRQ�RI�EXV�ULGHUV�PDNLQJ�XVH�RI
WKH�PRQLWRUV�DQG�HOHFWURQLF�VLJQV�DW�SDUN�DQG�ULGH�ORWV�

,W�VKRXOG�DOVR�EH�SRLQWHG�RXW�WKDW�WKH�QHHG�IRU�LPSURYHG�WUDQVLW�LQIRUPD�
WLRQ�LQ�WKH�,�����FRUULGRU�PD\�QRW�EH�DV�KLJK�DV�LQ�RWKHU�FRUULGRUV�IRU�H[LVW�
LQJ� ULGHUV�� � ,����� KDV� IDLUO\� IUHTXHQW� SHDN�SHULRG� FRPPXWHU� VHUYLFH� WR
GRZQWRZQ�0LQQHDSROLV�� � 3DVVHQJHUV� JHQHUDOO\� WUDYHO� RQO\� WR� DQG� IURP
ZRUN�RU�VFKRRO��DQG�WKH\�OLNHO\�NQRZ�WKHLU�EXV�URXWH’V�VFKHGXOH���,Q�DGGL�
WLRQ�� VHUYLFH� LV� IDLUO\� UHOLDEOH� VLQFH� WKH�EXVHV� WUDYHO�PRVWO\� LQ�+29� ODQHV
ZLWK�IHZ�WUDIILF�GHOD\V�WR�GLVUXSW�VHUYLFH�VFKHGXOHV�� �+RZHYHU��QHLJKERU�
KRRG� RU� DUWHULDO� FROOHFWRU� VHJPHQWV� RQ� VRPH� ,����� EXV� URXWHV� GR� LQFXU
GHOD\V�

%HFDXVH�RI�WKH�PRGHUDWH�QHHG�IRU�WUDQVLW�LQIRUPDWLRQ�DORQJ�,�����DQG�WKH
GLVUXSWLRQV� LQ� LQIRUPDWLRQ� SURYLVLRQ�� WUDQVLW� ULGHUV� PD\� QRW� KDYH� SHU�
FHLYHG� VLJQLILFDQW� DGGHG�YDOXH� LQ� WKH� LQIRUPDWLRQ�SURYLGHG� E\�7UDYOLQN�
+RZHYHU��FDUSRROHUV�DQG�GULYH�DORQH�XVHUV�RI�WKH�RQ�OLQH�VHUYLFH�DFFHVVHG
EXV�VFKHGXOH�LQIRUPDWLRQ�DW�D�IDLUO\�KLJK�UDWH��LQGLFDWLQJ�D�GHPDQG�IRU�WKLV
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W\SH� RI� WUDYHOHU� LQIRUPDWLRQ� DPRQJ� QRQ�WUDQVLW� ULGHUV�� � $GYDQFHV� LQ
WUDYHOHU� LQIRUPDWLRQ�ZHUH�PDGH� WKURXJK� WKH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW�
7UDYOLQN�GHPRQVWUDWHG�WKDW�$7,6�DQG�$9/�WHFKQRORJLHV�FDQ�EH�LQWHJUDWHG
WR�SURYLGH�FXVWRPHUV�ZLWK�UHDO�WLPH� WUDQVLW� LQIRUPDWLRQ��DORQJ�ZLWK�UHDO�
WLPH�WUDIILF�FRQGLWLRQV���)RU�7UDYOLQN��DFFHSWDQFH�RI�WKH�$7,6�ZDV�VWURQJO\
DIIHFWHG�E\�ORFDO�FLUFXPVWDQFHV�DQG�WKH�UHOLDELOLW\�RI�WKH�$7,6�VHUYLFH�

,PSURYH�6DIHW\�DQG�6HFXULW\

2Q�ERWK�WKH�QDWLRQDO�DQG�ORFDO�OHYHOV��LPSURYHPHQWV�LQ�VDIHW\�DQG�VHFXULW\
IRU� SDVVHQJHUV� DQG� EXV� RSHUDWRUV� DUH� REMHFWLYHV� IRU� SURMHFWV� VXFK� DV
7UDYOLQN�� �7KH�QDWLRQDO� REMHFWLYH�ZDV� WR� HQKDQFH� WKH�TXDOLW\� RI� RQ�VWUHHW
VHUYLFH� WR� FXVWRPHUV� E\� LPSURYLQJ� VDIHW\� DQG� VHFXULW\� DV� ZHOO� DV� E\
LPSURYLQJ�UHVSRQVH�WR�LQFLGHQWV�DQG�YHKLFOH�RU�IDFLOLW\�IDLOXUHV���7KH�ORFDO
REMHFWLYHV� LQFOXGHG� HYDOXDWLQJ� WKH� IXQFWLRQDOLW\� DQG� LQWHJUDWLRQ� RI
$7,6�$9/�LQWR�0&72’V�WUDQVLW�FRQWURO�DQG�VHFXULW\�V\VWHPV�

$W� WKH�EHJLQQLQJ�RI� WKH�SURMHFW�� WKH�HYDOXDWRU�DQG�SURMHFW� WHDP�PHPEHUV
GLG�QRW�DQWLFLSDWH�WKDW�WKH�7UDYOLQN�SURMHFW�ZRXOG�GHPRQVWUDWH�VLJQLILFDQW
LPSURYHPHQWV�LQ�WKH�VDIHW\�DQG�VHFXULW\�RI�EXV�GULYHUV�DQG�SDVVHQJHUV�LQ
WKH� ,����� FRUULGRU�� � %HLQJ� D� SHDN�SHULRG� VXEXUEDQ�WR�GRZQWRZQ
FRPPXWHU� VHUYLFH�� WKH� VDIHW\� DQG� VHFXULW\� LQFLGHQWV� RQ�0&72� EXVHV� LQ
WKLV�FRUULGRU�DUH�PLQLPDO�� �+RZHYHU��RQH� LQFLGHQW�GLG�RFFXU�RQ�DQ�$9/�
HTXLSSHG� EXV�� ZKLFK� GHPRQVWUDWHG� WKH� SRWHQWLDO� RI� WKLV� WHFKQRORJ\� WR
LPSURYH�VDIHW\�DQG�VHFXULW\�� �,Q�WKLV�LQFLGHQW�� WKH�0&72�7UDQVLW�&RQWURO
&HQWHU� �7&&�� UHFHLYHG� D� VLOHQW� DODUP� IURP� D� EXV� LQGLFDWLQJ� D� SUREOHP�
7KH�7&&�VXSHUYLVRUV�UHDOL]HG�WKDW�WKLV�EXV�ZDV�DQ�$9/�HTXLSSHG�EXV�DQG
XVHG� WKH�$9/�PDS� WR� ORFDWH� WKH� EXV’ � DFWXDO� ORFDWLRQ�� � 7KLV� LQIRUPDWLRQ
ZDV�SDVVHG�RQ� WR� WKH�0&72�SROLFH�� � 7KH�SROLFH� UHVSRQGHG�DQG�PHW� WKH
EXV�� �$�PDQ�RQ� WKH�EXV�ZDV�YHUEDOO\� WKUHDWHQLQJ� WKH�GULYHU�� �7KH�SROLFH
DUUHVWHG� WKH� SDVVHQJHU� EHIRUH� KLV� WKUHDWV� HVFDODWHG� WR� DQ� DVVDXOW�� � ,I� WKLV
VLWXDWLRQ�KDG�RFFXUUHG�RQ�D�QRQ�$9/�HTXLSSHG�EXV��WKH�7&&�ZRXOG�KDYH
KDG�WR�GLUHFW�WKH�SROLFH�WR�EHJLQ�ORRNLQJ�IRU�WKH�EXV�EDVHG�RQ�LWV�VFKHGXOHG
UDWKHU� WKDQ�DFWXDO� ORFDWLRQ�� �$V� D� UHVXOW�� SUHFLRXV� WLPH�ZRXOG�KDYH�EHHQ
ORVW��DQG�WKH�RXWFRPH�PD\�QRW�KDYH�EHHQ�DV�IDYRUDEOH�

,PSURYH�7UDQVLW�2SHUDWLRQV

7ZR�RI�WKH�QDWLRQDO�REMHFWLYHV�ZHUH�UHODWHG�WR�LPSURYLQJ�RSHUDWLRQV���2QH
QDWLRQDO�$376�REMHFWLYH�ZDV�WR�HQKDQFH�WKH�TXDOLW\�RI�RQ�VWUHHW�VHUYLFH�WR
FXVWRPHUV�E\�LQFUHDVLQJ�VHUYLFH�UHOLDELOLW\��DQG�WKH�RWKHU�ZDV�WR� LPSURYH
WUDQVLW�V\VWHP�SURGXFWLYLW\�E\�LPSURYLQJ�VFKHGXOH�DGKHUHQFH�� �/LNHZLVH�
WKHUH�ZDV�D�ORFDO�REMHFWLYH�WR�HYDOXDWH� WKH� LPSDFW�RI�$9/�RQ�VHUYLFH�HIIL�
FLHQF\�DQG�TXDOLW\��LQFOXGLQJ�RQ�WLPH�SHUIRUPDQFH�



7UDYOLQN�(YDOXDWLRQ�5HSRUW

&DPEULGJH�6\VWHPDWLFV��,QF� ���

7KH� 7UDYOLQN� 2SHUDWLRQDO� 7HVW� GLG� QRW� GHPRQVWUDWH� FRQFOXVLYHO\� WKDW
VHUYLFH� UHOLDELOLW\� ZDV� LPSURYHG�� � +RZHYHU�� EDVHG� RQ� WKHLU� H[SHULHQFH
ZLWK�7UDYOLQN��WKH�WUDQVLW�PDQDJHUV�UHFRJQL]H�KRZ�VHUYLFH�UHOLDELOLW\�FRXOG
EH� LPSURYHG� LI� DQ�$9/�V\VWHP�ZHUH�SXW� LQ�SODFH� DQG�XVHG� WR� LWV� IXOOHVW
FDSDELOLWLHV��DOORZLQJ�WKHP�WR�EHWWHU�PRQLWRU�RSHUDWRU�SHUIRUPDQFH�DQG�WR
NHHS�VHUYLFH�PRYLQJ�

$�FRPSUHKHQVLYH�VWXG\�RI�ZKHWKHU�7UDYOLQN�FRXOG�LPSURYH�VFKHGXOH�DG�
KHUHQFH�ZDV�QRW�SRVVLEOH�EHFDXVH�RI�WKH�OLPLWHG�QXPEHU�RI�$9/�HTXLSSHG
EXVHV�FRQVLVWHQWO\�GHSOR\HG�LQ�WKH�FRUULGRU���+RZHYHU��WKH�RSHUDWLRQDO�WHVW
GLG�GHPRQVWUDWH�KRZ�7UDYOLQN�FRXOG�FROOHFW�VFKHGXOH�DGKHUHQFH�GDWD�LQ�D
PXFK�PRUH�HIILFLHQW�PDQQHU�WKDQ�WKH�FXUUHQW�PDQXDO�ZD\�RI�PRQLWRULQJ
VFKHGXOH�DGKHUHQFH�

2Q� WZR� RFFDVLRQV�� 0&72�PDQDJHUV� XVHG� WKH� LQIRUPDWLRQ� SURYLGHG� E\
7UDYOLQN�WR�LGHQWLI\�EXV�GULYHUV�ZKR�ZHUH�QRW�SHUIRUPLQJ�WKHLU�GXWLHV�FRU�
UHFWO\���7KH�YHKLFOH�UXQ�GDWD�WKDW�WKH�&$'�$9/�V\VWHP�SURYLGHG�FRUURER�
UDWHG�WKH�PDQDJHUV’ �VXVSLFLRQV�WKDW�WKH�WZR�GULYHUV�ZHUH�LQWHQWLRQDOO\�QRW
VWD\LQJ� RQ� VFKHGXOH�� � 7KLV� UHVXOWHG� LQ� WKHVH� EXV� GULYHUV� EHLQJ� UHSUL�
PDQGHG�

,PSURYH�0DQDJHPHQW�,QIRUPDWLRQ

7KH�LPSURYHPHQW�RI�PDQDJHPHQW�LQIRUPDWLRQ�IRU�WKH�WUDQVLW�V\VWHP�ZDV
LQFOXGHG�DV�ERWK�D�QDWLRQDO� DQG�D� ORFDO� REMHFWLYH�RI� WKH�7UDYOLQN�SURMHFW�
7KH�QDWLRQDO�REMHFWLYH�RI�LPSURYLQJ�V\VWHP�SURGXFWLYLW\�LQFOXGHV�LPSURY�
LQJ�WKH�WLPHOLQHVV�DQG�DFFXUDF\�RI�RSHUDWLQJ�GDWD�IRU�VHUYLFH�SODQQLQJ�DQG
VFKHGXOLQJ�� SURYLGLQJ� LQWHJUDWHG� LQIRUPDWLRQ�PDQDJHPHQW� V\VWHPV�� DQG
GHYHORSLQJ� LPSURYHG�PDQDJHPHQW�SUDFWLFHV�� �7KH� ORFDO�REMHFWLYH� UHODWHG
WR� LPSURYLQJ�PDQDJHPHQW� LQIRUPDWLRQ� LQFOXGHV�HYDOXDWLQJ� WKH� IXQFWLRQ�
DOLW\� DQG� LQWHJUDWLRQ� RI� $7,6�$9/� LQWR� 0&72’V� VHUYLFH� SODQQLQJ� DQG
LQIRUPDWLRQ�V\VWHPV�

7KLV�REMHFWLYH�ZDV�QRW�GLUHFWO\�DGGUHVVHG�LQ�WKH�7UDYOLQN�2SHUDWLRQDO�7HVW�
(DFK�SXEOLF�WUDQVLW�DJHQF\�KDV�WKHLU�RZQ�XQLTXH�LQIRUPDWLRQ�QHHGV�EDVHG
RQ� WKHLU�RSHUDWLRQV�DQG�DJHQF\�SURFHGXUHV�� � %HFDXVH� WKLV�ZDV� DQ�RSHUD�
WLRQDO�WHVW�IXQGHG�RQO\�IRU�RQH�\HDU�RI�RSHUDWLRQ�DQG�ZDV�OLPLWHG�WR�D�VLQ�
JOH� VHUYLFH� FRUULGRU�� WKH� GHYHORSPHQW� RI� D� FRPSUHKHQVLYH� DQG� XVHIXO
PDQDJHPHQW�LQIRUPDWLRQ�V\VWHP�XVLQJ�WKH�$9/�V\VWHP�ZDV�QRW�IHDVLEOH�
0&72�VWDII�DQG�WKH�VRIWZDUH�YHQGRU�LQGLFDWHG�WKDW�LI�WKH�DJHQF\�ZHUH�WR
EULQJ� DQ� $9/� V\VWHP� RQ�OLQH� SHUPDQHQWO\�� WKH\� ZRXOG� LQYHVW� WKH� WLPH
DQG�UHVRXUFHV�QHFHVVDU\�WR�GHYHORS�VSHFLILFDWLRQV�IRU�XVHIXO�PDQDJHPHQW
LQIRUPDWLRQ�VRIWZDUH�

2QH�IDFWRU�OLPLWLQJ�0&72’V�IXOO�XVH�RI�WKH�WHFKQRORJ\�ZDV�WKH�LQDELOLW\�WR
SURYLGH�VXIILFLHQW�VWDII�QHHGHG� WR�RSHUDWH� WKH�FRQWURO�FHQWHU�ZRUNVWDWLRQ�
2ULJLQDOO\�� WKH� SODQ�ZDV� WR� KLUH� D� IXOO�WLPH�SHUVRQ�ZKR�ZRXOG� VSHQG� DW
OHDVW����SHUFHQW�RI�KLV�KHU�WLPH�DW�WKH�&$'�$9/�ZRUNVWDWLRQ���+RZHYHU�
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EHFDXVH�RI�EXGJHW�FXWEDFNV�DW�0&72��WKLV�SRVLWLRQ�ZDV�QHYHU�ILOOHG��DQG
WKH� FRQWURO� FHQWHU� VXSHUYLVRUV� URWDWHG� FRYHUDJH� RI� WKH�ZRUNVWDWLRQ�� � 7KH
FRYHUDJH� ZDV� JLYHQ� ORZHU� SULRULW\� WKDQ� RWKHU� WDVNV�� � $V� D� UHVXOW�� WKH
&$'�$9/�ZRUNVWDWLRQ�ZDV�QRW�XVHG�WR�LWV�IXOOHVW�FDSDELOLWLHV�

2EVHUYH�$376�7HFKQRORJLHV�XQGHU�$FWXDO�2SHUDWLQJ�&RQGLWLRQV

%RWK�WKH�QDWLRQDO�DQG�ORFDO�REMHFWLYHV�IRU�WKH�7UDYOLQN�SURMHFW�LQFOXGHG�DQ
DVVHVVPHQW� RI� KRZ�$376� WHFKQRORJLHV� SHUIRUP� XQGHU� QRUPDO� RSHUDWLQJ
FRQGLWLRQV���7KH�QDWLRQDO�REMHFWLYH�ZDV�GHVFULEHG�DV�VKRZFDVLQJ�VXFFHVVIXO
$376� LQQRYDWLRQV� LQ� PRGHO� RSHUDWLRQDO� WHVWV�� � 7KH� ORFDO� REMHFWLYH� ZDV
GHVFULEHG�DV�GHWHUPLQLQJ�WKH�SHUIRUPDQFH�RI�WKH�VHOHFWHG�WHFKQRORJLHV� LQ
WKH� UHDO� ZRUOG� HQYLURQPHQW� LQ� WHUPV� RI� DFFXUDF\�� WLPHOLQHVV�� DQG� UHOL�
DELOLW\�

7KH�7UDYOLQN�2SHUDWLRQDO�7HVW�FOHDUO\�GHPRQVWUDWHG�KRZ�WZR�$376�WHFK�
QRORJLHV�� $9/� DQG� $7,6�� SHUIRUP� WRJHWKHU� XQGHU� DFWXDO� RSHUDWLQJ� FRQ�
GLWLRQV�� � 7KH� $9/� DQG� $7,6� WHFKQRORJLHV� ZHUH� OLQNHG� WR� SURYLGH
LQIRUPDWLRQ�WR�GDLO\�FRPPXWHUV�DERXW�WKH�ORFDWLRQ�DQG�VWDWXV�RI�WKH�EXVHV
WKH\� SODQQHG� WR� ERDUG� DORQJ�ZLWK� UHDO�WLPH� WUDIILF� FRQGLWLRQV� DQG� RWKHU
VWDWLF�WUDYHOHU�LQIRUPDWLRQ���:KHQ�$9/�HTXLSSHG�EXVHV�ZHUH�DVVLJQHG�WR
URXWHV� LQ� WKH� ,����� FRUULGRU��$7,6� DFFXUDWHO\� UHSRUWHG� WKH� UHDO�WLPH� UXQ�
QLQJ�VWDWXV�RI�HDFK�EXV�

$�WKLUG�$376�WHFKQRORJ\��DQ�DXWRPDWLF�YHKLFOH� LGHQWLILFDWLRQ��$9,��VLJQ�
SRVW� V\VWHP��ZDV�RULJLQDOO\�SODQQHG� WR�EH� WHVWHG�XQGHU� DFWXDO� RSHUDWLQJ
FRQGLWLRQV� DV� D�SDUW� RI� WKH� 7UDYOLQN�2SHUDWLRQDO� 7HVW�� �+RZHYHU�� GXH� WR
LQWHUIHUHQFH�WKLV� WHFKQRORJ\�FDXVHG�ZLWK�WUDIILF� VLJQDO�SUHHPSWLRQ�DW�FHU�
WDLQ�LQWHUVHFWLRQV��WKLV�SDUW�RI�WKH�RSHUDWLRQDO�WHVW�KDG�WR�EH�GLVFRQWLQXHG�

5HGXFH�:RUNHU�6WUHVV�DQG�,QFUHDVH�-RE�6DWLVIDFWLRQ

7KH�QDWLRQDO�REMHFWLYHV� LQFOXGH� WKH�H[SHFWDWLRQ� WKDW�ZRUNHU� VWUHVV�ZRXOG
EH� UHGXFHG� DQG� MRE� VDWLVIDFWLRQ�ZRXOG� LQFUHDVH� DV� D� UHVXOW� RI� WKH� LPSOH�
PHQWDWLRQ� RI�$376� WHFKQRORJLHV�� � 7KH� ORFDO� REMHFWLYHV� GLG� QRW� LQFOXGH� D
VLPLODU�REMHFWLYH�

7KHUH�LV�QR�HYLGHQFH�WKDW�WKH�7UDYOLQN�SURMHFW�KDG�DQ\�LPSDFW�RQ�ZRUNHU
VWUHVV�RU�MRE�VDWLVIDFWLRQ���$QHFGRWDOO\��WKH�PDQDJHU�RI�WKH�7UDQVLW�&RQWURO
&HQWHU�VXJJHVWHG�WKDW�WKH�DGGLWLRQ�RI�WKH�ZRUNVWDWLRQ�WR�WKH�DOUHDG\�EXV\
FRQWURO�FHQWHU� LQFUHDVHG�VWUHVV� OHYHOV��DOWKRXJK� WKLV�ZDV�GXH�SULPDULO\� WR
ODFN� RI� VWDII� WR� RSHUDWH� WKLV�ZRUNVWDWLRQ�� � 2ULJLQDOO\��0&72� SODQQHG� WR
KLUH� DQ� DGGLWLRQDO� FRQWURO� FHQWHU� VXSHUYLVRU� WR� VWDII� WKH� 7UDYOLQN� ZRUN�
VWDWLRQ��ZKLFK�ZRXOG�KDYH�DOOHYLDWHG�DQ\�DGGLWLRQDO�MRE�UHVSRQVLELOLWLHV�RQ
H[LVWLQJ�VWDII���'XH�WR�EXGJHW�FRQVWUDLQWV��KRZHYHU��WKLV�SRVLWLRQ�ZDV�QHYHU
ILOOHG���,I�WKH�$376�WHFKQRORJLHV�KDG�EHHQ�LPSOHPHQWHG�IXOO\�DQG�KDG�EHHQ
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DGHTXDWHO\� VWDIIHG�� FRQWURO� FHQWHU� VWDII� ZRXOG� KDYH� KDG� DFFHVV� WR� PRUH
DQG� EHWWHU� LQIRUPDWLRQ� DERXW� WKH� ORFDWLRQ� DQG� VWDWXV� RI� WKH� EXVHV� WKH\
ZHUH� VXSHUYLVLQJ�� ZKLFK� FRXOG� KDYH� UHGXFHG� VWUHVV� DQG� LQFUHDVHG� MRE
VDWLVIDFWLRQ�

7KH�EXV�GULYHUV�GLG�QRW�LQGLFDWH�DQ\�FKDQJH�LQ�VWUHVV�RU�MRE�VDWLVIDFWLRQ�LQ
WKHLU�UHVSRQVHV�WR�WKH�7UDYOLQN�VXUYH\���7KH�HYDOXDWRU�KDG�DQWLFLSDWHG�WKDW
WKH� LPSDFWV�RI�7UDYOLQN�RQ�EXV�GULYHUV�ZRXOG�EH�QHXWUDO�DW� WKH�RXWVHW�RI
WKH�SURMHFW�

,QFUHDVH�+29�8WLOL]DWLRQ

7KH�QDWLRQDO�REMHFWLYHV�LQFOXGH�WKH�H[SHFWDWLRQ�WKDW�KLJK�RFFXSDQF\�YHKL�
FOH��+29��XVH�ZRXOG�LQFUHDVH�DV�D�UHVXOW�RI� WKH� LPSOHPHQWDWLRQ�RI�$376
WHFKQRORJLHV���7KH�FRUUHVSRQGLQJ�ORFDO�REMHFWLYH�ZDV�WR�LQFUHDVH�WKH�QXP�
EHU�RI�WUDQVLW�XVHUV�

,W�LV�QRW�SRVVLEOH�WR�VD\�ZKHWKHU�7UDYOLQN�OHG�WR�DQ�LQFUHDVH�LQ�WUDQVLW�ULGHU�
VKLS�LQ�WKH�,�����FRUULGRU�EHFDXVH�RWKHU��VWURQJHU�LQIOXHQFHV�DIIHFWHG�WUDQ�
VLW� ULGHUVKLS�� � ,Q�$SULO������� MXVW� DV�PDQ\� RI� WKH� 7UDYOLQN� IHDWXUHV� ZHUH
FRPLQJ� RQ�OLQH��0&72� FXW� LWV� EXV� VHUYLFH� E\� DERXW� D� WKLUG� LQ� WKH� ,����
FRUULGRU� EHFDXVH� RI� EXGJHW� FRQVWUDLQWV�� � $OVR�� WRZDUGV� WKH� HQG� RI� WKH
RSHUDWLRQDO�WHVW�LQ�2FWREHU��0&72�EXV�GULYHUV�ZHQW�RQ�VWULNH���$V�D�UHVXOW�
WUDQVLW� VHUYLFH�ZDV�FRPSOHWHO\�KDOWHG� IRU�D�PRQWK�� �'XH� WR� WKHVH�H[WHQX�
DWLQJ�FLUFXPVWDQFHV��QR�GHILQLWLYH�VWDWHPHQW�FDQ�EH�PDGH�DERXW�7UDYOLQN’V
LPSDFW�RQ�,�����FRUULGRU�WUDQVLW�ULGHUVKLS�RU�RQ�+29�XVH�

$GYDQFH�$376�6\VWHP�'HVLJQ�DQG�,QWHJUDWLRQ

2QH� RI� WKH� QDWLRQDO� REMHFWLYHV� RI� WKH� $376� SURJUDP� LV� WR� DVVLVW� WUDQVLW
DJHQFLHV�LQ�$376�V\VWHP�GHVLJQ�DQG�WKH�LQWHJUDWLRQ�RI�$376�WHFKQRORJLHV
LQWR�DFWXDO�WUDQVLW�RSHUDWLRQV���$OWKRXJK�WKLV�ZDV�QRW�D�VSHFLILFDOO\�VWDWHG
REMHFWLYH�DW�WKH�ORFDO�OHYHO��PDQ\�RI�WKH�SDUWLFLSDQWV�YLHZHG�7UDYOLQN�DV�DQ
RSSRUWXQLW\� WR� OHDUQ� PRUH� DERXW� $9/� DQG� $7,6� WHFKQRORJLHV� DQG� KRZ
WKH\�PLJKW�ILW�LQWR�WUDQVLW�RSHUDWLRQV�LQ�WKH�7ZLQ�&LWLHV�

7KH�7UDYOLQN�SURMHFW�ZDV�WKH�ILUVW�RSHUDWLRQDO�WHVW�WKDW�FRPELQHG�WKH�WZR
$376�WHFKQRORJLHV��$9/�DQG�$7,6�� WR�SURYLGH�UHDO�WLPH�EXV� LQIRUPDWLRQ
WR� SDVVHQJHUV� DQG� WUDQVLW� PDQDJHUV�� � 7KH� 7UDYOLQN� SURMHFW� FOHDUO\
DGYDQFHG� WKH� NQRZOHGJH� EDVH� RI� WUDQVSRUWDWLRQ�SURIHVVLRQDOV� FRQFHUQHG
ZLWK� $376� LQQRYDWLRQV�� � %RWK� SXEOLF� DQG� SULYDWH� VHFWRU� SDUWLFLSDQWV
H[SDQGHG� WKHLU�NQRZOHGJH�DERXW�KRZ� WKHVH� WHFKQRORJLHV�ZRUN� WRJHWKHU�
ZKLFK� ZLOO� DOORZ� WKHP� WR� LPSURYH� XSRQ� WKH� LPSOHPHQWDWLRQ� RI� IXWXUH
SURMHFWV�WKDW�PDNH�XVH�RI�WKH�WHFKQRORJLHV�WHVWHG�LQ�WKH�7UDYOLQN�SURMHFW�
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'HYHORS�DQ�(IIHFWLYH�,QIRUPDWLRQ�'LVVHPLQDWLRQ�3URFHVV

7KH�0LQQHVRWD�*XLGHVWDU�2IILFH�FDUULHG�RXW�H[WHQVLYH�SXEOLF� LQIRUPDWLRQ
HIIRUWV� WR� GLVVHPLQDWH� LQIRUPDWLRQ� DERXW� WKH� 7UDYOLQN� 3URMHFW�� � 7UDYOLQN
ZDV� SXEOLFL]HG� YLD� WHOHYLVLRQ�� UDGLR�� QHZVSDSHUV�� PDJD]LQHV�� WUDGH
MRXUQDOV�� WUDGH� VKRZV�� DV� ZHOO� DV� SUHVHQWDWLRQV� WR� YDULRXV� JURXSV�
$SSHQGL[�%� OLVWV� WKH�PDQ\�DSSHDUDQFHV� WKH�7UDYOLQN�3URMHFW�PDGH� LQ� WKH
PHGLD�

n ��� )LQGLQJV

7KURXJK� WKH� LPSOHPHQWDWLRQ� RI� WKH� 7UDYOLQN� SURMHFW�� WKH� HYDOXDWRU
UHDFKHG� WKH� IROORZLQJ�FRQFOXVLRQV�UHJDUGLQJ� WKH�DSSOLFDWLRQ�RI�$9/�DQG
$7,6�WHFKQRORJLHV�LQ�WKH�SXEOLF�WUDQVLW�VHWWLQJ�

• $OO�EXVHV�UXQQLQJ�RQ�URXWHV�IRU�ZKLFK�$7,6�UHSRUWV�WKH�VWDWXV�PXVW�EH
$9/�HTXLSSHG�� �2QH�RI� WKH�PDMRU� DGYDQWDJHV� RI� WKH� 7UDYOLQN� V\VWHP
ZDV� WKDW� LW� SURYLGHG� UHDO�WLPH� LQIRUPDWLRQ� WR� SDVVHQJHUV� DQG� WUDQVLW
PDQDJHUV�� �%XW� WKH�V\VWHP�FDQ�RQO\�SURYLGH�UHDO�WLPH� LQIRUPDWLRQ� IRU
WKRVH� EXVHV� WKDW� DUH� ORJJHG� RQWR� WKH�$9/� V\VWHP�� � (YHU\� WLPH�$7,6
UHSRUWV�“QR�VWDWXV�” �WKH�YDOXH�RI�WKH�V\VWHP�DV�D�VRXUFH�RI�LQIRUPDWLRQ
IRU�WUDYHOHUV�LV�GLPLQLVKHG�

• &$'�$9/� WHFKQRORJ\� LV� JHQHUDOO\� DFFXUDWH� DQG� UHOLDEOH�� �$OO� SDUWLFL�
SDQWV�DJUHHG� WKDW� WKH�$9/� WHFKQRORJ\�DFFXUDWHO\� ORFDWHG�EXVHV�ZKHQ
WKH�EXVHV�ZHUH�ORJJHG�RQWR�WKH�&$'�$9/�V\VWHP�

• 7KH�LQWHUIDFH�EHWZHHQ�WKH�EXV�VFKHGXOH�DQG�URXWH�LQIRUPDWLRQ�DQG�WKH
$9/�$7,6� V\VWHP� KDV� WR� EH� DV� VHDPOHVV� DV� SRVVLEOH�� DQG� WKH� $7,6
VRIWZDUH�KDV�WR�DOORZ�IRU�QRUPDO�DQG�IUHTXHQW�PRGLILFDWLRQV�LQ�WUDQVLW
VFKHGXOHV�� �'DWD�QHHGV�WR�IORZ�TXLFNO\�DQG�HDVLO\� IURP�RQH�V\VWHP�WR
WKH�RWKHU�IRU�WKH�LQIRUPDWLRQ�WR�UHPDLQ�DFFXUDWH�DQG�YDOXDEOH�� �,I�GDWD
WUDQVIHU�DQG�RU�XSGDWHV�WDNH�PRUH�WKDQ�D�IHZ�KRXUV��WKH�UHVXOWLQJ�“QR
VWDWXV” � UHSRUWV� ZRXOG� GLPLQLVK� WKH� FUHGLELOLW\� RI� WKH� V\VWHP� DPRQJ
WUDYHOHUV�DV�D�VRXUFH�RI�LQIRUPDWLRQ�WKDW�FDQ�EH�UHOLHG�XSRQ�

• &$'�$9/� V\VWHPV� DUH� FRPSOH[� DQG� DOO� FRPSRQHQWV� RI� WKH� V\VWHP
PXVW�EH�FRRUGLQDWHG�DQG�ZRUN� WRJHWKHU�� �7KH�$9/�V\VWHP�DFFXUDWHO\
UHSRUWHG� WKH� ORFDWLRQ� RI� EXVHV�� � +RZHYHU�� ZKHQ� WKH� LQSXWV� WR� WKH
7UDYOLQN�V\VWHP��VXFK�DV�URXWH�VFKHGXOHV�RU�EDVH�PDSV��GLG�QRW�UHIOHFW
DFWXDO� RSHUDWLQJ� VFKHGXOHV� RU� URXWHV�� 7UDYOLQN� UHSRUWHG� WKH� EXV� RII
VFKHGXOH�RU�RII�URXWH�

• 5HSRUWV� DQG� RWKHU� LQIRUPDWLRQ� RXWSXWV� IURP� WKH� &$'�$9/� V\VWHP
QHHG�WR�EH�GHVLJQHG�WR�SURYLGH�RSHUDWLRQDO�LQIRUPDWLRQ�LQ�D�IRUPDW�WKDW
LV�XVHIXO�WR�WUDQVSRUWDWLRQ�PDQDJHUV���7KH�$9/�V\VWHP�KDV�WKH�FDSDELOLW\
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RI� JDWKHULQJ� VFKHGXOH� DGKHUHQFH� GDWD� DQG� RWKHU� W\SHV� RI� RSHUDWLRQDO
GDWD�� EXW� WKH� V\VWHP� QHHGV� WR� SUHVHQW� WKHVH� GDWD� LQ� D� FOHDU� DQG
PDQDJHDEOH�IRUPDW�ERWK�RQ�VFUHHQ�DQG�LQ�SULQWHG�UHSRUWV�LQ�RUGHU�WR�EH
YDOXDEOH�WR�WUDQVLW�PDQDJHUV�

• ,QIRUPDWLRQ�SURYLGHG�E\�$7,6�LV�XVHIXO� WR�VRPH�WUDYHOHUV��DQG�SHRSOH
DUH�ZLOOLQJ�WR�SD\�IRU�FHUWDLQ�IHDWXUHV���2I�WKH�SHRSOH�ZKR�KDG�DFFHVV�WR
$7,6�YLD�WKH�7UDYOLQN�2Q�OLQH�VHUYLFH�����SHUFHQW�VDLG�WKH�VHUYLFH�ZDV�D
EHWWHU�VRXUFH�RI�WUDQVLW�LQIRUPDWLRQ�WKDQ�WKH�WUDQVLW�DJHQF\’V�EXV�LQIRU�
PDWLRQ� WHOHSKRQH� OLQH�� �7UDYOLQN�2Q�OLQH�XVHUV�DOVR� LQGLFDWHG� WKH\�DUH
ZLOOLQJ� WR� SD\� VPDOO� PRQWKO\� IHHV� ������� WR� ������� WR� UHFHLYH� WUDYHO
LQIRUPDWLRQ�RQ�OLQH�FRYHULQJ�VXFK�WRSLFV�DV�WUDIILF�GHOD\V��ZHDWKHU��EXV
RQ�WLPH�VWDWXV��DQG�EXV�WULS�SODQQLQJ�

• ,W� LV� GLIILFXOW� WR� LVRODWH� WKH� LPSDFWV� RI� D� V\VWHP� VXFK� DV� 7UDYOLQN� RQ
WUDQVLW�ULGHUVKLS�GXH�WR�D�YDULHW\�RI�IDFWRUV�LQIOXHQFLQJ�ULGHUVKLS���+RZ�
HYHU��VXFK�V\VWHPV�PD\�EH�XVHIXO�DV�SDUW�RI�D�FXVWRPHU�LQIRUPDWLRQ�DQG
PDUNHWLQJ�SURJUDP�

• &$'�$9/� V\VWHPV� UHTXLUH� IXOO� VXSSRUW� DQG� SDUWLFLSDWLRQ� RI� DOO� WKH
DJHQFLHV� DQG� FRPSDQLHV� LQYROYHG� LQ� SURYLGLQJ� WKH� VHUYLFH�� � 7KH� VXF�
FHVVHV�LQ�WKH�7UDYOLQN�SURMHFW�ZHUH�D�UHVXOW�RI�SURMHFW�SDUWQHUV�KRQRULQJ
WKHLU� FRPPLWPHQWV�DQG�SDUWLFLSDWLQJ�DV� WHDP�PHPEHUV�� �7KH�YDOXH�RI
WKH�V\VWHP�GHFOLQHG�ZKHQ�RQH�RU�PRUH�RI�WKH�SDUWLFLSDQWV�GLG�QRW�FDUU\
WKURXJK�ZLWK�RQH�RI�WKHLU�UHVSRQVLELOLWLHV�WR�WKH�SURMHFW�

• 'HGLFDWHG� VWDII� DUH� QHFHVVDU\�� � 1HZ� WHFKQRORJ\� UHTXLUHV� QHZ� VNLOOV�
6WDII�QHHG�WUDLQLQJ�DQG�WLPH�WR�JDLQ�H[SHULHQFH�LQ�WKH�XVH�RI�QHZ�WHFK�
QRORJ\���,I�RWKHU�UHVSRQVLELOLWLHV�SUHYHQW�VWDII�IURP�VSHQGLQJ�WLPH�ZLWK
WKH�QHZ�&$'�$9/�V\VWHP��DGGLWLRQDO� VWDII�PD\�EH�QHFHVVDU\� WR� WDNH
IXOO�DGYDQWDJH�RI�WKH�WHFKQRORJ\�

• 7KH� $9/� V\VWHP� RIIHUV� VLJQLILFDQW� VDIHW\� DGYDQWDJHV� WR� D� WUDQVLW
V\VWHP���.QRZOHGJH�RI�WKH�H[DFW�ORFDWLRQ�RI�HDFK�YHKLFOH�DW�DQ\�WLPH�LV
H[WUHPHO\� YDOXDEOH� LQ� HPHUJHQF\� VLWXDWLRQV�� LQFOXGLQJ� YHKLFOH
EUHDNGRZQV��PHGLFDO� HPHUJHQFLHV�� DQG� FULPHV�� �:KHQ� VXFK� LQFLGHQWV
RFFXU�� WKH� $9/� V\VWHP� FDQ� SURYH� YHU\� YDOXDEOH� LQ� UHVROYLQJ� WKH
VLWXDWLRQ�

n ��� 5HFRPPHQGDWLRQV

7KH� 7UDYOLQN�2SHUDWLRQDO� 7HVW� GHPRQVWUDWHG� VRPH� XVHIXO� DVSHFWV� RI� WKH
FRPELQDWLRQ�RI�$9/�DQG�$7,6� WHFKQRORJ\�� �+RZHYHU�� WKH�ZD\� LQ�ZKLFK
WKH�SURMHFW�ZDV�LPSOHPHQWHG�LPSRVHG�OLPLWDWLRQV�RQ�WKH�DELOLW\�RI�WKH�V\V�
WHP�WR�DFKLHYH�LWV�IXOO�SRWHQWLDO� LQ�WHUPV�RI�H[SHFWHG�EHQHILWV�� �7KHUH�ZDV
JHQHUDO� DJUHHPHQW� DPRQJ� WKH� SDUWQHUV� WKDW� LI� VXFK� D� V\VWHP�ZHUH� WR� EH
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LPSOHPHQWHG�RQ�D�SHUPDQHQW�EDVLV��UDWKHU�WKDQ�DV�D�RQH�\HDU�RSHUDWLRQDO
WHVW��WKHVH�EHQHILWV�ZRXOG�EH�UHDOL]HG���7KH�HYDOXDWRU�UHFRPPHQGV�WKDW�WKH
7UDYOLQN�FRQFHSW�EH�GHSOR\HG�RQ�DQ�H[SDQGHG�EDVLV��H�J���DQ�HQWLUH�RSHUDW�
LQJ�GLYLVLRQ��JDUDJH��RU�VHUYLFH�DUHD��LI�QRW�WKH�HQWLUH�0&72�V\VWHP��XQGHU
FRQGLWLRQV� WKDW�ZRXOG� DOORZ� IXOO� LPSOHPHQWDWLRQ�� � 7KH� IROORZLQJ� SRLQWV
RXWOLQH�WKH�UHFRPPHQGDWLRQV�WKDW�VKRXOG�EH�PHW�IRU�DQ\�IXWXUH�LPSOHPHQ�
WDWLRQ�RI�D�7UDYOLQN�FRQFHSW�V\VWHP�

• 7KH� WUDQVLW� RSHUDWRU� HQVXUHV� WKDW� DOO� EXVHV� RQ� URXWHV� IRU�ZKLFK�$7,6
SURYLGHV�LQIRUPDWLRQ�DUH�$9/�HTXLSSHG�

• 7KH� EXV� URXWHV� FKRVHQ� DUH� D� GLYHUVH� VHW� RI� URXWHV�� LQFOXGLQJ� ORFDO
VHUYLFH� URXWHV� WR� DOO� W\SHV� RI� QHLJKERUKRRGV� VR� WKDW� WKH� $9/�$7,6
V\VWHP�FDQ�GHPRQVWUDWH�LWV�FDSDELOLWLHV�LQ�D�YDULHW\�RI�VLWXDWLRQV�

• 7KH�WUDQVIHU�RI�GDWD�EHWZHHQ�WKH�WUDQVLW�DXWKRULW\’V�VFKHGXOLQJ�V\VWHP
DQG� WKH�$9/�$7,6� V\VWHP� LV� VWUHDPOLQHG� VR� WKDW� GDWD� FDQ� EH� GRZQ�
ORDGHG� IURP� RQH� V\VWHP� WR� WKH� RWKHU� TXLFNO\�� UHVXOWLQJ� LQ� XVHU� LQWHU�
IDFHV�� VXFK� DV� VFUHHQV� DQG� SULQWHG� UHSRUWV�� WKDW� DUH� XSGDWHG� DQG
PHDQLQJIXO�WR�WUDQVLW�PDQDJHUV�

• $GHTXDWH� IXQGLQJ� LV� DYDLODEOH� IRU� KLULQJ� DQG� WUDLQLQJ� WKH� VWDII� QHFHV�
VDU\� IRU� RSHUDWLQJ� WKH� V\VWHP� DQG� IRU� FXVWRPL]LQJ� XVHU� LQWHUIDFHV� VR
WKDW�WKH�LQIRUPDWLRQ�LV�XVHIXO�IRU�WUDQVLW�PDQDJHUV�

• 7UDQVLW�VFKHGXOHV�DQG�UHDO�WLPH�WUDQVLW�LQIRUPDWLRQ�LV�LQWHJUDWHG�LQWR�D
PXOWLPRGDO� $7,6� VHUYLFH�� DV� LW� ZDV� LQ� WKH� 7UDYOLQN�2SHUDWLRQDO� 7HVW�
7KH� DGYDQWDJH� RI� DQ\� $7,6� VHUYLFH� LV� WKDW� WUDYHOHUV� FDQ� PDNH� ZHOO�
LQIRUPHG�GHFLVLRQV�RQ�KRZ�WR�JHW�IURP�RQH�SODFH�WR�DQRWKHU�EDVHG�RQ
FRPSOHWH�LQIRUPDWLRQ�DERXW�WKH�IXOO�UDQJH�RI�WUDQVSRUWDWLRQ�RSWLRQV�

• 7R� WKH� H[WHQW�SRVVLEOH�� WKH� WUDIILF� DQG� WUDQVLW� LQIRUPDWLRQ� VHUYLFHV� DUH
LQWHJUDWHG�ZLWK�RQH�RI� WKH�PDQ\�FRPPHUFLDO� RQ�OLQH� VHUYLFHV�� VXFK� DV
$PHULFD�2Q�OLQH��HWF�� �$V� LQGLFDWHG�E\� WKH�RQ�OLQH�XVHUV’ � UHVSRQVHV� WR
WKH�FRQMRLQW�VXUYH\��PRVW�XVHUV�DUH�ZLOOLQJ�WR�SD\�IRU�WUDIILF�DQG�WUDQVLW
LQIRUPDWLRQ�

• ,Q�DGGLWLRQ� WR� WKH�RWKHU�PHQX�FKRLFHV�� WUDQVLW� WULS�SODQQLQJ� LV� D� FDSD�
ELOLW\�RI�WKH�NLRVNV�DQG�FRPSXWHU�RQ�OLQH�VHUYLFH���7KLV�FDSDELOLW\�ZRXOG
DOORZ�XVHUV�WR�LGHQWLI\�WKHLU�FXUUHQW�ORFDWLRQ�DQG�WKHLU�GHVLUHG�ORFDWLRQ�
DQG�WKHQ�WKH�VRIWZDUH�ZRXOG�WHOO�WKHP�ZKDW�EXV�HV��WR�WDNH�WR�PDNH�WKH
WULS�

• 3DVVHQJHU�LQIRUPDWLRQ�VFUHHQ�GLVSOD\V��VXFK�DV�WKRVH�RQ�WKH�NLRVNV�DQG
WKH�FRPSXWHU�RQ�OLQH�VHUYLFH��LQFOXGH�PDSV�DQG�RWKHU�XVHIXO�JUDSKLFV�



$SSHQGL[�$
6\QRSVLV�RI�,QVWLWXWLRQDO�,VVXHV���3XEOLF�
3ULYDWH�3DUWQHUVKLSV�DQG�WKH�0LQQHVRWD
*XLGHVWDU�7UDYOLQN�2SHUDWLRQDO�7HVW
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6\QRSVLV�RI�,QVWLWXWLRQDO�,VVXHV���3XEOLF�
3ULYDWH�3DUWQHUVKLSV�DQG�WKH�0LQQHVRWD
*XLGHVWDU�7UDYOLQN�2SHUDWLRQDO�7HVW

7KH� 7UDYOLQN� SURMHFW� ZDV� IRUPXODWHG� WKURXJK� D� SXEOLF�SULYDWH� SDUWQHU�
VKLS�� � 7KH� HYDOXDWRU� SURGXFHG� D� VHSDUDWH� UHSRUW� HQWLWOHG�� ,QVWLWXWLRQDO
,VVXHV�� � 3XEOLF�3ULYDWH� 3DUWQHUVKLSV� DQG� WKH� 0LQQHVRWD� *XLGHVWDU� 7UDYOLQN
2SHUDWLRQDO�7HVW��ZKLFK�GHVFULEHV�WKH�SURFHVV�XVHG�WR�HYDOXDWH�WKH�LQVWLWX�
WLRQDO�LVVXHV��WKH�UHVXOWV�RI�WKH�SURFHVV��DQG�D�VXPPDU\�RI�NH\�LVVXHV�DQG
OHVVRQV�OHDUQHG���7KH�NH\�REMHFWLYHV�RI�WKH�DQDO\VLV�ZHUH�WR�DVVHVV�ZKHWKHU
WKH�SXEOLF�SULYDWH�SDUWQHUVKLS�PHFKDQLVP�ZDV� WKH�PRVW� HIIHFWLYH� LPSOH�
PHQWDWLRQ�PHFKDQLVP� IRU�D�SURMHFW� VXFK� DV�7UDYOLQN�� DQG� WR� LGHQWLI\� WKH
H[WHQW� WR� ZKLFK� WKH� SDUWQHUVKLS� VWUXFWXUH� IDFLOLWDWHG� WKH� SURMHFW�� � 7KH
DQDO\VLV�ZDV�EDVHG�RQ�LQWHUYLHZV�ZLWK�SURMHFW�SDUWLFLSDQWV�

6RPH�RI�WKH�LVVXHV�H[DPLQHG�LQ�WKH�UHSRUW�LQFOXGHG�WKH�IRUPXODWLRQ�RI�WKH
SDUWQHUVKLS�SURFHVV��WKH�H[SHFWDWLRQV�RI�WKH�SDUWLFLSDQWV�� OHJDO� LVVXHV�DQG
RWKHU�LVVXHV�DQG�VWXPEOLQJ�EORFNV��ZKDW�SDUWLFLSDQWV�OLNHG�PRVW�DQG�OHDVW�
KRZ�PXFK�WLPH�SDUWLFLSDQWV�VSHQW�RQ�WKH�SDUWQHUVKLSV��ZKDW�SDUWLFLSDQWV
ZRXOG�FKDQJH�DERXW� WKH�SURFHVV�� FRPSDULVRQ�RI� WKH�SXEOLF�SULYDWH�SDUW�
QHUVKLS�SURFHVV�ZLWK� WKH� WUDGLWLRQDO�5HTXHVW� IRU�3URSRVDO� �5)3��SURFHVV�
DQG�DGYLFH�IRU�WKRVH�XQGHUWDNLQJ�D�SXEOLF�SULYDWH�SDUWQHUVKLS�

7KH�PRVW� LQWHUHVWLQJ� ILQGLQJ�RYHUDOO�ZDV� WKDW�DOWKRXJK�DOO�RI� WKH�SDUWLFL�
SDQWV� QRWHG�SUREOHPV� DVVRFLDWHG�ZLWK� SXEOLF�SULYDWH� SDUWQHUVKLS� DJUHH�
PHQWV�� DOO� RI� WKH� SULYDWH� SDUWQHUV�� DQG� VHYHUDO� RI� WKH� SXEOLF� SDUWLFLSDQWV
KDYH�EHHQ�LQYROYHG�LQ�DW�OHDVW�RQH��LI�QRW�VHYHUDO��SDUWQHUVKLS�DJUHHPHQWV
VLQFH�7UDYOLQN�

0DQ\�RI�WKH�SDUWLFLSDQWV��ERWK�SXEOLF�DQG�SULYDWH��H[SHFWHG�GLIIHUHQW��DQG
EHWWHU��ZRUNLQJ�UHODWLRQVKLSV�WR�GHYHORS�IURP�WKH�SXEOLF�SULYDWH�SDUWQHU�
VKLS� SURFHVV�� � 6HYHUDO� RI� WKH� SDUWLFLSDQWV� H[SHFWHG� WKDW� WKH� SDUWQHUVKLS
SURFHVV�ZRXOG�DOORZ�WKHP�WR�H[SORUH�QHZ�WHFKQRORJLHV�DQG�EULQJ�WKHP�WR
D� WHVW�PDUNHW�PRUH� TXLFNO\� DQG�ZLWK� OHVV� ULVN� WKDQ�ZRXOG� D� WUDGLWLRQDO
DSSURDFK���,W�ZDV�DOVR�H[SHFWHG�WKDW�WKH�SDUWQHUVKLS�ZRXOG�DOORZ�WKH�SXE�
OLF�VHFWRU�WR�H[SORUH�WKHVH�WHFKQRORJLHV�ZKLOH�OHYHUDJLQJ�SXEOLF�IXQGV�

7KH� PDMRU� VWXPEOLQJ� EORFNV� WR� FDUU\LQJ� RXW� WKH� DJUHHPHQWV� ZHUH� OHJDO
LVVXHV�� �7KH�NH\� LVVXHV�RI�FRQFHUQ� LQFOXGHG�SURSULHWDU\� LVVXHV�DQG�SURS�
HUW\�ULJKWV��FRS\ULJKW�DQG�RZQHUVKLS�� OLFHQVH�DJUHHPHQWV��FRQILGHQWLDOLW\�
DQG�DELOLW\�WR�FDUU\�RXW�SDUWQHUVKLS�DJUHHPHQWV�XQGHU�0LQQHVRWD�HQDEOLQJ
OHJLVODWLRQ�� � 7KH� NH\� QRQ�OHJDO� VWXPEOLQJ� EORFNV� LGHQWLILHG� LQFOXGHG� WKH
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WXUQRYHU�RI�NH\�VWDII�PLG�ZD\�WKURXJK�WKH�SURMHFW��LQWHUQDO�VWDII�UHVRXUFHV
DQG�FRPSHWLWLRQ��REWDLQLQJ�VHQLRU�OHYHO�EX\�LQ��DQG�ODFN�RI�D�VLQJOH�SURMHFW
PDQDJHU�

$PRQJ� WKH�SRVLWLYH�EHQHILWV�RI� WKH�SDUWQHUVKLS�DSSURDFK�ZHUH� FUHDWLYLW\
DQG�IOH[LELOLW\��WKH�DELOLW\�WR�VKDUH�LQIRUPDWLRQ�DQG�UHVRXUFHV��WKH�DELOLW\�WR
VKDUH� ULVNV�� WKH� DELOLW\� WR� WHVW� OHDGLQJ�HGJH� WHFKQRORJ\�� DQG� WKH� IXQGLQJ
SRWHQWLDO� DVVRFLDWHG�ZLWK�SULYDWH� VHFWRU� FRQWULEXWLRQV�� �$PRQJ� WKH�QHJD�
WLYH�LPSDFWV�ZHUH�WKH�LQDELOLW\�WR�FRQWURO�SULYDWH�YHQGRUV�DQG�HQIRUFH�WKH
DJUHHPHQW��WKH�ODFN�RI�SURILW�IRU�SULYDWH�YHQGRUV��WKH�GLIILFXOWLHV�DVVRFLDWHG
ZLWK�WHDP�GHFLVLRQ�PDNLQJ��DQG�WKH�OHQJWK�RI�WLPH�LQYROYHG�LQ�GHYHORSLQJ
DQG�H[HFXWLQJ�WKH�DJUHHPHQWV�



$SSHQGL[�%
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/LVW�RI�7UDYOLQN�3XEOLF
,QIRUPDWLRQ�(IIRUWV

n %�� 7HOHYLVLRQ

&11 $SULO�����

.$5( 0RQGD\��1RYHPEHU���������

:&&2 :HGQHVGD\��'HFHPEHU���������

.$5( 7KXUVGD\��'HFHPEHU���������

.063 7KXUVGD\��'HFHPEHU���������

.673 7XHVGD\��-DQXDU\���������

n %�� 1HZVSDSHU��0DJD]LQH��7UDGH�SXEOLFDWLRQV

)7$�7HFKQLFDO�%ULHI -DQXDU\�����

,QVLGH�,9+6 0RQGD\��0DUFK���������

7KH�57%�0HVVHQJHU 6XPPHU�����

,7(�1RUWK�&HQWUDO 6XPPHU�����

0Q�'27�([SUHVV -XQH�-XO\�����

0Q�*XLGHVWDU�PRQWKO\ -XO\�����

0&72�7DNHRXW 2FWREHU�����

8�6�:(67�7RGD\ 2FWREHU�����

3DVVHQJHU�7UDQVSRUW 0RQGD\��1RYHPEHU���������

6WDU�7ULEXQH 0RQGD\��1RYHPEHU���������
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6W��3DXO�3LRQHHU�3UHVV 0RQGD\��1RYHPEHU���������

0Q�'27�7RGD\ 0RQGD\��1RYHPEHU���������

86$�7RGD\��86$�DQG�LQWHUQDWLRQDO� 0RQGD\��1RYHPEHU���������

0DVV�7UDQVLW 1RYHPEHU�'HFHPEHU�����

0Q�'27�7RGD\’V�1HZV 7KXUVGD\��'HFHPEHU���������

0Q�'27�7RGD\’V�1HZV :HGQHVGD\��-DQXDU\��������

6W��3DXO�3LRQHHU�3UHVV 0RQGD\��-DQXDU\��������

6N\ZD\�1HZV -DQXDU\������������

5DGLR�5HVRXUFH 0DUFK�����

0Q�'27�([SUHVV 0DUFK�����

*RYHUQPHQW�7HFKQRORJ\ 0DUFK�����

*36�:RUOG 2FWREHU�����

8�6��'27�“7UDYHOLQJ�ZLWK�6XFFHVV” 2FWREHU�����

37,�3ULVP 'HFHPEHU�����

,QVLGH�,76 'HFHPEHU�����

,7(�-RXUQDO -XQH�����

n %�� 5DGLR

0Q�'27�0LQXWH )ULGD\��1RYHPEHU���������

:*(0��4XLQF\��,/ 7XHVGD\��'HFHPEHU��������

9RLFH�RI�$PHULFD 0RQGD\��'HFHPEHU���������

.12:��035� 7XHVGD\��-DQXDU\���������

:&&2�$0 7XHVGD\��-DQXDU\���������
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n %�� 6PDOO�*URXS�3UHVHQWDWLRQV

,9+6�1RUWK�$PHULFD�6WXG\�7RXU������

,����&RUULGRU�FRDOLWLRQ�,9+6�7RXU������

8.�3DUOLDPHQWDU\�5RDGV�6WXG\�*URXS������

1HZ�7HFKQRORJ\�)RUXP�¥�0Q�'27������

(QWHUSULVH�7RXU������

'HWURLW� 6XEXUEDQ� 0RELOLW\� $XWKRULW\� IRU� 5HJLRQDO� 7UDQVSRUWDWLRQ
�60$57��*URXS��������WRXU�DOVR�

&HGDU�5DSLGV�7UDQVSRUWDWLRQ�*URXS��������WRXU�DOVR�

n %�� 7UDGH�6KRZV

'XULQJ�WKH�SDVW�WKUHH�\HDUV��7UDYOLQN�KDV�EHHQ�GHPRQVWUDWHG�DW�QXPHURXV
WUDGH�VKRZV�DQG�FRQIHUHQFHV��LQFOXGLQJ�

• )+:$�)7$�7UDQVSRUWDWLRQ�)DLU��:DVKLQJWRQ��'�&�������

• ,76� $PHULFD�� :DVKLQJWRQ�� '�&��� ����� DQG� ������ $WODQWD�� *$�� �����
+RXVWRQ��7;������

• �QG�$QQXDO�0LQQHVRWD�*XLGHVWDU�)RUXP��5RFKHVWHU��01������

• &HQWHU�IRU�7UDQVSRUWDWLRQ�6WXGLHV�&RQIHUHQFH��0LQQHDSROLV��01�������
����

• $37$�%XV�2SHUDWLRQV�&RQIHUHQFH��5HQR��19������

• 7HFK�7UDQV�&RQIHUHQFH��/DV�9HJDV��19������

• *,6�LQ�7UDQVLW�&RQIHUHQFH��7DPSD��)/������

• $706�:RUNVKRS��6W��3HWHUVEXUJ��)/������

• *36�8VHUªV�&RQIHUHQFH��0LQQHDSROLV��01������

• 3DFLILF�5LP�7UDQV�7HFK�&RQIHUHQFH��6HDWWOH��:$������

• 3XEOLF�7UDQVLW�&RQIHUHQFH��2+������



7UDYOLQN�(YDOXDWLRQ�5HSRUW

&DPEULGJH�6\VWHPDWLFV��,QF� %��

• ,7(�$QQXDO�0HHWLQJ��'HQYHU��&2������

• 6FKHGXOHG�WR�SUHVHQW�DW�
- ,7(�$QQXDO�0HHWLQJ��0LQQHDSROLV��01������
- 7KLUG� $QQXDO� :RUOG� &RQJUHVV� RQ� ,QWHOOLJHQW� 7UDQVSRUW� 6\VWHPV�

2UODQGR��)/������

n %�� 0LVFHOODQHRXV

3UHVHQWHG� 7UDYOLQN� LQIRUPDWLRQ� WR� LQGLYLGXDOV� IURP� 1RUZD\�� 6ZHGHQ�
)LQODQG��-DSDQ��9LHWQDP��5RPDQLD��DQG�WKH�8QLWHG�6WDWHV�

'LVFXVVHG�7UDYOLQN�ZLWK�LQGLYLGXDOV�ZRUNLQJ�RQ�UHSRUWV�IRU�)+:$�

0DLOHG� LQIRUPDWLRQ� SDFNDJHV� WR� DSSUR[LPDWHO\� ���� LQGLYLGXDOV
ZRUOGZLGH�


